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Plenary  I 


CHEMISTRY  OF  SQUARE  PLANAR  ORGANOMETALLIC  COMPLEXES 
OF  THE  NICKEL  GROUP  RELEVANT  TO  CATALYSIS 

Aklo  Yemenoto,  Takakazu  Yamamoto ,  Sanshlro  Koalya,  end  Fualyuki 
Ozawa 

Research  Laboratory  of  Resources  Utilization,  Tokyo  Institute  of 
Technology,  4259  Magatsuta,  Mldori-ku,  Yokohama  227,  JAPAN 


Square  planar  dialkyl  complexes  of  Nl,  Pd,  and  Pt  exhibit 
Intriguing  difference  In  their  reactivities.  Their  thermolysis 
pathways  vary  depending  on  the  nature  of  metal,  ligands,  alkyl 
groups,  geometry  and  added  ligand.  Kinetic  studies  on  the 
thermolysis  and  trana-cla  Isomerization  reactions  of  PdR2L2  (L  * 
tertiary  phosphine)  complexes  Indicate  the  Involvement  of  3-,  4-, 
and  5-coordlnate  Intermediates. 
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Constraints  of  these  geometries  on  the  reaction  pathways  to  Induce 
reductive  elimination  or  S-bydrogen  elimination  are  discussed. 

Reactions  of  these  complexes  with  carbon  monoxide  give 
different  products  depending  on  the  metal,  geometry  and  the  alkyl 
groups.  Reaction  courses  of  FdR2L2  type  complexes  with  CO  can  be 
accounted  for  consistently  by  assuming  the  alkyl  migration  to  the 
coordinated  CO  ligand. 

Based  on  the  information  obtained  through  these  basic  studies 
on  the  reactivities  of  square  planar  d®  complexes,  novel  catalytic 
systems  promoted  by  palladium  complexes  converting  organic  halides 
(RX) ,  CO  and  amines  into  a-keto  amides  have  been  developed : 

RX  +  2C0  +  HRRj'  — RCCNRjj' 

00 


The  o~keto  amides  can  be  converted  into  a  variety  of  useful 
compounds  including  a- amino  acids. 

The  role  of  the  palladium  complexes  Involved  in  the  catalytic 
double  carbonylatlon  is  discussed. 
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_ Plenary  II _ _ 

COMMENTS  ON  THE  INTEKACTIOM  OP  DIOXYGEN  SPECIES  &  METAL  IONS 
Henry  Taube 

Department  of  Cheaistry,  Stanford  University!  Stanford.  California. 


A  survey  will  be  aade  of  date  bearing  on  the  interaction  of 
actal  ion  complexes  with  dloxygeti  end  the  reduction  product* 
superoxide  and  peroxide.  Equilibrium  data,  and,  as  wall,  kinetic 
date  will  be  considered.  The  survey  will  better  serve  to  Identify 
effect*  which  challenge  our  understanding  then  to  provide  explana¬ 
tions. 
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Max-Planck-lnatitut  fflr  Kohlenforachung, 
Xili*r->Uhila>niti  1,  0-4330  NOlhela-Kuhr ,  Noet-Qoraany 


■•cent  investipationa  on  tte  structure  of  bis  M 3- 
allylnickel  will  bo  diacuaaed  in  addition  to  km  ro- 
oarkable  react loan  involving  this  ays  too.  The  mter- 
ootlono  of  otjiWMtaUie  Mia  proop  aetal  epee lea  with 
olefia  nickel  txxaploaoa  havo  boon  investigated  by  Mb* 
apeetroeoopy  and,  in  tho  oases  of  atoblo  complexes,  by 
x-ray  crystallography.  Tho  aocoptor  strength  of  tho 
nlchol  atoa  doponda  upon  tho  coordinated  X  -ligands  aa 
doe a  tho  polarity  of  tho  boada  botwooa  nickol  and  aoot- 
ploxod  groups  froo  aw  in  group  orgaaoabtalllca.  In  thlo 
oontaxt  a  wary  effective  catalytic  traaoalkylation  of 
alvalma  trialkyla  with  oloflao  will  bo  deooribed  which 
boo  also  boon  obaerved  for  aa  orgaao-llthioai  apooloa. 


Plenary  IT 


■KAMSUSB  MRU,  IOte 


11m  taaaarch  School  of  Chaaiatry,  Auatrallae  Rational  ttatearalty, 
O.P.O.  Sox  4,  OxSMW  A.C.T.  2401  tea  era  11a 


tho  mmI  loo  coMplaxas  of  aaaidantata  nacropolycyd  ic  aaa- 
aod  thla-asa  lt|u4i  «Mi  dlaplayad  a  variety  of  Ut*n*tla| 
proport lee.  they  include*  tetraordlMry  ttOUltjr,  MyMaUfly 
rap  14  alactroo  traaafar  rataa  NtMta  tk*  aocapoalatad  natal  loot 
daaplta  eha  oetaratad  argute  Intel  at te>  coat,  feaoottlte 

. — Qiaotfow  hatteao  ateatltuaaHe  on  tha  ligand  and  tho  aacal 

loa  laattaf  to  aahatteflal  variation#  In  eha  ra4o*  poeanclal  aal 
lntaroottof  reactivity  Of  tho  hoted  Uganda. 


Iha  origin  of  tho  rapid  aloe trod  traaafar,  attrihntod  to 
otraln  ia  Mm  hoot*  tt«ted,  hoo  inpl  lea  t tone  tt  gate el  toe 
alactroo  traaafar  rataatloao  hath  for  ofiopU  oooplan  tens  aal 
■ataUoowyma.  1h»  effort  abort*  olteid  rofloeted  in  MMx 
potentiate  ted  ipattrawaglt  phannteoa.  AopMta  of  tho  ag> 
nhteterf  pertaining  entente  phiantelii  ted  off  at  to«Ul  ha 
dtecoteal.  Shot  hasp ih>  te  tha  rtortCtertMtefar  tttaa  ted  rodox 
potentiate  «hw  tha  oiib  te  (atepranaad  for  ortejUat  CM  «*  Htal 


and  MMI  Cha  cogat  Short  an  ell  - 
Mate  ted  gtetniahMUal  ftetaraa  of 


nawti  1 


Plenary  V 


MONONDCUAK  ACTITI  IRU  OP  HCLThDOSHtTMES: 

COMICAL  APPPOACHKS  TO  STtUCTUXE  AID  UACTIVITT 

1.  8.  Hojm  and  Jersey  M.  kt| 

Department  of  Cbenlatr y,  Harvard  University,  Cambridge,  Maseachu- 
setta,  USA  02138 


One  of  two  general  cXaaaea  of  nolybdoancyaea  oontalna  motto - 
nuclear  catalytic  altae  and  effecta  oxidation  or  reduction  of  eub- 
atrata  X/XO  by  oxygon  atom  crane ter:  X  a  (0)  afh  X0.  The  reaction 
ybO,  +  *  -*  UM  +  XO  la  veil  ootabUahad  in  synthetic  eye  tame, 
and  la  frequently  accompanied  by  dintriaatien  of  Ho (VI, IV)  complexes 
to  [ybCnolfO.  A  general  kinetic  aealyslf  aUsnbg  determination 
ot  ozo-transfer  rate  conataafo  in  eystane  vAtb  jt-eno  dinar  fa— atloe 
la  outlined.  KXATS  reeulta  tor  aeveral  enzymes  Indicate  the  minimal 
coordination  ayberee  Me(VZ)0 ^(S&)2  «  aad  HodVJOOg)*  *  far  oxidised 
end  fully  redeoed  loan,  respectively.  In  *  eyntketii  approach  to 
these  eltea,  the  Ugeed  prrl01em-2,b-kla(l,l-dlptiamr7athemetfclol) 

«ae  prepared,  leectlae  vltb  MoCU(ecac}*  afforded  the  3-yoordiaafa 
trigonal  bipyrearidal  oanplnr  DOjOHIIa}.  ehtch  uee  converted  to 
HoOfL-MgXMP}  xfth  PhjP  ta  tm.  la  Odeaa*  otkec  am— transfer 

fgaaP^ann  mM  •  £lMl  gnBa^idbiarl  hmM  ndafftnAlln  - 

euppraaa  diner! lar Ian  ta  a  0Mn(VJ.  .  -ite(V)O  campion.  this  reaction 
la  blocked  le  asayio  by  protela  attecawml  rnaanrafnao »  HoO(L-  . 
»2><WP>  aad  MagSO  react  ta  predate  MeOgOrWal  and  Mej». 
strata  aaturatlan  Hear  too  era  observed  at  aefflrtant  MapftQ  eenoaa- 
tratloaa.  Tha  two  raactiana  aero  coaplad  to  gaanrato  a  catalytic 
aulf oxide  radectloo/pboopklne  onldettoB  cycle,  la  a  related  reec- 
tloe  i-htstlm-d-ealfenlAc  ia  Tadaond  by  HpOfLHMiHJMP)  tag-tootle. 
Tneanuch  aa  £**lotin-<|^eelf oxide  raitotrnMi  la  »  Ho  aef  mater  , 
dap pedant  eaiyno,  this  r sect loo  provides  a  aeeelngfel  nodal  tor  ae 
on  syne  tic  anHtntfn  reaction.  Kinetic  data  far  varlana  on— 
tramsfer  react loes  axe  presented  and  their  relevance  to  aasynatic 
proceseeo  ta  dlacnasad. 
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H»nct  MB  BCMBU  Of  "KUCWt  MUT  POMmOf 

luu  ktwnity,  4ms  laboratory  *4  I* part— at  •<  CknUttr. 
<M,  Im  900U  004 


Bw  dtnaelaar  platlnanU)  aawlanaa  X,*t(,ripan)1ldppa  -  Ma- 
( dlpfcoaylphoaphlaa  )nKhaw ,  I  •  bnlldnl  an  ternttW  to  no-cnllod 
aolocalar  Htaai  at  mat  ana.1  la  a  typical  asaapla,  ahown  in  aq  1, 
COjfj  laaarta  lata  tha  aatal-natal  M. 


bnalaswa  tranafomtlana  aeear  to  lnaart  aak  gronpa  aa  00, , 
00.  Kina  «,),  and  t*(fm  Kl).  Kallar  albalt  aloaar  * 

tranaforaatlaaa  an  obaanad  Cat  cationic  aanplawa  (IJtJr 
dppn)al*+  and  lMX)n,(r4wa),)l+  a  -  CD,  pyrldlaa.  St.,). 


A 

of  the 


d|Arfl 


rata  law  applicable  ta  tha 
m,  (It*),,  with  all  ol  tha 


J 


lX 


KH*>* 

rrnt 


i  w 


maetlaaa  la  CSJ1,  at  all 
noaaata  (1),  lit 

U> 


h  aaaa  eaaaa  only  tha  condition  k  »  (B.)  pmwalla,  and 
ordar  klaatlca  apply.  la  achara,  the  fall  nta  aanatlon  ta  fonad,  a 
attention  nallaad  far  <m,)tlt .( a  dwa)  A*  and  t  -  CU.,  do.,  00, 
I.,  and  KL.  Ihooo  moot lana  all  attain  tha  eon  Hatting  rata  at 
oofflclctttly  hlflh  (K),  eharactnrlaad  by  k,  «  71771  A  0.00)  a  I<T* 
K-l.a-*  at  IS  *C  in  0U,  (tf,*  -  15.1  *0.*  heal  wV‘, 

AS,*  -  1S.S  a  1.3  cal  noi*»  *"»).  Than  and  ether  data 
anoont  a  two-* tap  aachaalan,  tha  fine  atop  bains  oalaalaonlar 
batarolyala  of  tha  natal  natal  bond. 


tha  reaction  of  a,Pt,(a  dppn).  with  00  fan*  not  only  tha  Ac 
fraan  prodnet,  hot  alao  (aad  nan  rapidly)  a  natal  natal  handed 
nano  carbonyl,  hath  la  mrnrotbU  afnlUhrlai 

^  ia(00)Ptj(irdppn)jia 

ajPt2(a-dPPn)2  ♦  00^]!  (3) 

fl|D|(rd#Mid|p»)| 

An  atmUhrlan  aonotanta  fat  Ml  trnaafacnatlana  nan 
omlnotod  by  »‘f  MB  (at  S,  t.  -  30.1  A  0.2  «r»,  C.  -10.0  a  0.3  «"» 
in  0LQ.  at  25  *C).  Bn  ktnitiaa  af  Bn  fnenard ind  nwana  at  Bn 
aapnrata  nnatlana  hawa  alaa  boon  datarndnad.  la  tha  farnaxd 
dlraatlan,  took  fallow  a  rata  law  Uha  m  2.  tti  final  aw  haw  bwn 
prapaaad  ta  atarwt  far  than  rtairrartaaa 


1.  Hddayhatt,  «.  f,  than.  «aa.  harlaw,  IMS,  12,  ft. 
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nicnrin  or  Ri<Ma4-H-aaa>*  toward  aixtl  sal  ion  aid 
HTMtDmOXIDSS .  OXIDATIVE  ADDIT10R  «•  1ADICAL  AB8TSACTIM 

» 

AndraU  Eahac  and  Jaaaa  H.  Itpaaaoa 


tea*  Laboratory,  Iowa  State  tteivariity,  Jaws,  Iowa  50011,  O.8.A. 


(1,4,8,11-Tatrawatbyl-l ,4,0,11-totraaaacycloeatradacaaa)- 
nicfcal(I)  ion,  Ri(MaH-l4-aaa)*,  reoeta  with  aatkyi  MUt  ia 
alkaliaa  aqaaoua  eolation  according  to  nq  1 

2  SKMa^-lA-ana)*  ♦  Mai  - >  MaXi(Ma^-14-ana)* 

♦  l"  ♦  MKMe^-IA-aaa)2*  (I) 

Tba  orgaaonickal  naplii  Me*i(MeH-14-aao)+  la  aloo  prod ac ad 
in  tba  raactioo  of  Ii<Ma*-U~aoa>*  and  MaC(Ma)/MM,  aq  2 

2  M<Ma4-14-aaa)*  ♦  lke(Ma)>OIM - >  MaftKMa^-U-aaa)* 

♦  M( Ma^-U-aaa) **  ♦  CNtjO  ♦  OB"  (2) 

At  pR  12.5  aad  0.10  M  loole  atraaotb,  Ma«i(Mi%-l*-aoa)* 
dacoapoaaa  according  to  aq  3  with  k,  -  A. 00  X  10“ 1  a"1. 

MaSi(Ma4-14-aoa)*  a  EjO - >  RKMa^U-ann)2*  ♦  ♦  M*  (3) 

■igbar  alkyl  halidoa  alao  raact  with  Ri(Me4-lA-ane)*  prod ac lag 
abort-1 load  orgaooalckal  aawplaaaa.  Tba  aaalgaaa at  of  tba 
wanhonlat  of  tba  forwatioo  aad  daooayoaitioa  raactlaaa  ia  baaod  on 
tba  klaotica,  ataleblawatry  aad  prodaat  aaalyaia  data. 


VOLUME  OP  ACTIVATION  AS  IBOUnSTIC  CKITHUON  PON  OOKPLKX  POMAT1CN 
AID  AQUATION  UACTIONS  OP  INAMinOI  METAL  IONS 

I.  lehr  end  t.  via  Kldlk 

Institute  (or  Physical  Chemistry,  University  of  Prankf urt , 
Robert  Mayor  Str.  11,  6000  P  raakiurt/Kaln ,  PK 

The  application  of  high  pressure  kinetic  measurements  la  the  elu¬ 
cidation  of  Intimate  reaction  mechanises  of  traaaltloa  astal  coapl  ease 
has  made  significant  progress  la  recent  years**1 2 3 *.  With  the  general  avai¬ 
lability  of  egulpaeat  capable  of  handling  the  study  of  fast  reactions 
under  pressures  up  to  3  kbar ,  syatenatlc  data  ante  hoc new  available 
uhich  enable  volunas  of  activation  to  be  onployod  as  an  laportent  nscha- 
alstlc  criterion.  It  is  along  these  lines  that  we  have  studied  the  effect 
of  prnsenre  oa  e  series  of  eneglev  forest  ion  and  the  reverse  agnation 
reactions  of  sows  first  re*  transition  astal  lone.  Preliminary  results 
3.4  demonstrated  that  camples  formation  of  Ito(II),  fo(II).  Co (II)  and 
■1(11)  with  bl pyridine  and  terpyrldlno  la  general  felloes  the  potters 
observed  for  the  solvent  snehsags  react  lams  of  these  species5.  A  gradual 
mechanistic  changeover  from  1*  to  Ig  substitution  proceeese  occurs 
along  these  ms  tel  loon. 

Me  have  now  completed  this  serlee  of  studies  and  have  values  of  ac¬ 
tivation  data  for  the  rsnplst  formation  reactions  (emcees  metal  ion  and 
emcees  ligand)  as  well  as  the  reverse  ■gust Ice  processes .  These  results 
will  be  discussed  la  detail  and  the  value  of  AN*  as  aecbaaistl  crite¬ 
rion  will  be  emphasised. 

1.  t.  van  Kid Ik  and  I.  Kola.  lev.  Phys.  Cham.  Jpa.,  90,  1S5  (I960). 

2.  D.A.  Palmer  and  1.  van  Kldlk,  Coord.  Own.  lev.,  M,  M  (INI). 

3.  t.  Does  and  N.  vea  Kldlk,  Xaerg.  Chon.,  21,  AIM  7TN2). 

A.  I.  van  Kldlk,  K.L.J.  greet,  k.  Dues,  1.  Mohr  sad  |.  Kola,  AIRAPT 
mast  lag,  Albany  (1N»>. 

9.  A.K.  Msrbneh,  Pure  Appl.  Char.,  94,  IAN  (1PN2)  and  referaaeos 
cited  tharula. 
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pobmatiob  a»  stability  iff  PALUonm(ii)  camomato  counzas 

6.  Mahal  and  t.  ran  Eldlk 

Institute  for  Physical  Chealttry,  University  of  Frankfurt , 
lobart  Mayor  Str.  11,  6000  Frankfurt /Mala,  PM 


la  contrast  to  tha  nuoaroua  data  available  on  the  foraatloa  and 
aquation  reactions  of  octahedral  carbonato  conpltxes2,  vary  littla  la 
known  concerning  the  correapoadlag  react Iona  of  aqua  re  planer  con~ 
plena.  Our  recent  ectlvltlee  la  the  area  of  eobetltotien  reactions  of 
Pd(It)  coaplaxas2-*  have  enphaalsed  the  iaportaat  role  of  spontaneous 
aquation  reactions  occurring  la  aqueous  solution5.  Such  equated  species 
have  now  keen  found  to  react  very  rapidly  with  dissolved  OOy  to  produce 
the  corresponding  carbeneto  coaplaxas.  A  systaastlc  study  of  the  kine¬ 
tics  of  such  couple*  foraatloa  reactions  as  well  as  the  reverse  acid- 
end  baaa-eatalyaad  aquation  reactions  ms  undertakes,  and  tha  results 
will  be  presented. 

The  aquo  coaplesss  studied  are  all  of  the  type  Fd(LX*22+.  where  L  - 
dim;  1,1,7,7-Magdim  and  1,1,7,7-Etgdim  (dim  •  dlethyleaetrl- 
mine).  Typical  OOj  uptake  rate  constants  are  10  and  3300  IT1  s-1  at  25*C 
for  L  ■  Ktgdlm  and  Handles,  respectively.  The  acid-catalysed  decar¬ 
boxylation  of  FdtBtgdimTOCOg  has  a  rate  constant  of  2  s“l  at  23*C,  which 
is  In  good  egrsmant  with  that  found  for  octahedral  coup  lease.  The  hsss- 
cstalysed  aqeetioo  rata  coaetmt  strongly  depends  m  tha  steric  creed 
lagan  the  dim  ligand  and  pressuably  involves  rate-decs  raining  substi¬ 
tution  by  rater  (l.e.  solvolysis)  via  natal -oxygon  band  breakage  m  the 
carbonate  ligand.  Tha  slgalf loanee  of  them  results  In  relation  is  the 
general  substitution  behaviour  of  such  tangliest  will  be  llecmaed  la 
detail. 

1.  BUI.  Pahaor  and  B.  ran  Bldlk,  Chan.  Bov.,  h  grass. 

2.  2.L.J.  Brant,  I.  ran  Bldlk  and  I.  Baba,  Polyhedron,  la  grass. 

3.  B.  ms  Bldlk ,  t.LJ.  Bauet,  B.  Bstomkl,  B.A.  gainst  and  B.  Bnln, 
Bat.  Bnasanges.  figs.  Chan.,  17.  «M  (>M3) 

4.  B.L.J.  Basse  and  k.  was  BUikThweg.  chan.,  is  gams. 

9.  M.  Bstswahl  end  B.  ran  Bldlk,  grig  at  ad  Bat  gukll  males. 
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KINITIC  AMD  STI8CTB1AL  DIVUTIGATIOM  Of  I*111  KOTA  CAIALTSU 
DECOMPOSITION  OP  HTStOCEM  PnOXIDE 

Keith  C  Francis,  Diana  Ci—liu  and  John  Oakea 

Dnilavar  Raaaarch  Port  Sunlight  Laboratory,  Quarry  load  Kaat, 
Bab in gt on,  Uirral,  Maraaysida,  Li 3  3JH,  England 


A  datailad  kinatic  ana ly a is  la  |ivn  of  hydro  fan  paroxida  dacoapo- 
sition  catalyaad  by  fa1*1  IDEA.  Structural  invea tigat loos  han 
baan  nada  uaing  oar  and  aiactronie  absorption  apectroscopy.  It  ia 
danooatratad  that  tha  aooobydroxy  I»wl  IDEA  conplax  ia  tha  priaary 
active  catalyst  and  this  raaats  with  tha  patbydroxyl  anion  to 
produce  the  wall  known  purple  coaplox.  Dacenposition  of  hydrofan 
paroxida  conforms  to  Michoolia  Man  tan  kinetics,  tha  rata  deter-* 
nining  atop  involving  breakdown  of  this  joaplex.  Ia  contrast  to 
earlier  reports,  it  is  shown  that  tha  BO.  ion  displaces  a  carboxyl 
group  froa  the  aonohydroxy  la™  KDXA  conplax  rather  than  the 
hydroxyl  group.  Tha  dihydroxy  la™  IMA  aanplee  is  also  Shown 
to  fora  a  purple  peraqr  conplax  with  BOj,  but  its  breakdown  occurs 
at  a  anch  alower  rata.  The  results  Are  canals taut  with  fotuation 
of  radicals  either  upon  breakdown  of  tbs  psrony  aoaplax  or  in 
subsequent  react ions,  but  these  are  not  rata  data ruining. 
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MU  STUDIES  (9  Ctuun  AMD  MOODJ 
lOriaii 

Milmr  Basaarch  Pert  Sunlight,  Quarry  load  Bast,  Bebington, 
Wirral,  Merseyside,  L63  3JW  ,  England 


Tba  rata  at  which  cacalaaa  can  decompose  hydrogen  peroxide  late 
oxygen  and  water  is  ana  of  the  highest  recorded  for  eawjrwe  reac- 
tiona  -  1  nolaenla  of  catalase  can  deconpoae  24  million  nole- 
culas  of  peroxide  in  1  ainute  at  0°C.  this  poster  will  dwell 
upon  recent  (Ml  and  x-ray  investigations  and  how  they  have  abed 
light  upon  the  way  nature  has  specifically  designed  the  active 
centre  of  catalase  and  determined  its  wechaniea  of  action.  One 
topic  of  recent  interest  is  whether  a  water  nolecule  ia  access¬ 
ible  to  the  active  site.  It  will  be  demonstrated  eoneWhat 
surprisingly,  that  water  does  not  actually  coordinate  to  Pa  (III) 
but  ia  scracegieelly  situated  acne  3.U  away,  this  has  import¬ 
ant  ccaeoguanaoe  nachaniatlcally  and  will  be  discnaebd  in  sown 
detail. 


THE  CORRELATION  OF  SUCCESSIVE  STABILITY  CONSTANTS  FOR  METAL 
COMPLEXES- ANTICOOPERATIVITT  AND  COOPERATIVITT 


Edward  L.  King 

Department  of  Chemistry,  University  of  Colorado,  Bouldar,  Colorado, 
USA  80309 


Successive  replaesawnt  of  on*  type  of  ligand,  H.0,  by  anothar, 
X,  in  tha  first  coordination  shall  of  a  hydrated  natal  Ian  conforms 
to  the  statistical  pattern,  the  Langmuir  isotherm, 
n/N  -  k(X]  /  <1+«X]) 

in  very  few  systems.  For  most  systems,  particularly  those 
Involving  anionic  ligands,  the  range  of  concentration  of  X  over 
which  the  value  of  n/N  changes  by  a  particular  amount  (a.g.  from 
0.23  to  0.73)  axceeda  tha  statlatical  value,  e.g.  for  a  change  of 
n/N  from  0.23  to  0.73  requires  a  ligand  concentration  change  that 
Is  larger  than  tha  statlatical  nine-fold. range.  For  such  systems 
the  addition  of  an  X  ligand  to  the  coordination  shell  of  the  natal 
Ion  reduces  the  tendency  for  the  successive  stages  of  ligation; 
this  type  of  system  la  said  to  be  anticooperative.  For  some  metal 
complex  Ion  systems,  however,  the  opposite  Is  observed.  The 
change  of  ligation  from  V/N  -  0.23  to  0.75  occurs  over  a  smaller 
than  statistical  range  of  concentration  of  ligand,  and  such  systems 
are  called  cooperative.  Models  for  the  correlation  of  data  from 
systems  displaying  each  of  these  types  of  behavior  will  be  present¬ 
ed,  as  will  be  their  application  to  literature  data.  Of  particular 
Interest  Is  application  of  the  Konod-Wynen-Changaux  allosteric  noder 
to  data  for  those  systems  displaying  cooperatlvfty.  The  essential 
features  of  this  model  as  It  pertains  to  natal  complex  Ion  systems 
are  the  existence  of  tha  hydrated  natal  Ion  la  two  or  more  forme 
coupled  with  the  undomlnant  of  these  forms  having  the  greater 
ligation  tendency.  The  two  forma  for  tha  hydrated  natal  Ion  may  be 
two  coordination  makers  (e.g.  four  and  six  for  tinc(II))  or  two 
different  spin  states  (e.g.  high  spin  and  low  spin  nickel (II) ) . 

i  J.  Monad,  J.  Wyman,  and  J.-P.  Changoux,  J.  Mol.  Hoi.  12 
M(1M5) 

*  I.  L.  Xing,  Inotg.  Cham.  20,23S0(1M1) 
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PRESSURE  EFFECT  ON  THE  RATE  OP  LXGAMD  ISOTOPIC  EXCHANGE  OP  SOME 
METAL  ACETTIACETOMATO  COMPLEXES  XE  ACETYLACSTOME 


Akira  MguiM,  Hiroaki  Kido,  Toaoko  N.  Hattori,  Hidaaki  K. 

Tanaka  and  Kaauo  Salto 

Chaatiatry  Dapartnant,  Faculty  of  Solanos,  Tohoku  Chi varsity. 

Sandal,  960  Japan  _ ___________ 

Our  atudiaa  of  ligand  Isotopic  axehanga  of  tris (acatylaoato- 
nato)  conplaxaa  of  tar-  and  quadrlvalant  natal  ions  havo  boon 
axtandad  to  tha  following  syatans  undar  high  prassuras  up  to  300 
MPa  bp  tha  isotopa  laballing  natbod. (1) 

[A1 (acac*) 3]  ♦  Hacac  gad  (A1 (acac) 3}  ♦  Hacac* 

[HoVI02  (aoac*) j]  a  Eaeao  [HoOj  (acac) 2I  +  Hacac* 

Tha  McKay  R  ia  axprasaad  by  Oa  following  aquations  for  both. 

R  -  -2 [Mo] in (1  -  P)/t  and  R  -  -3(Al]ln(l  -  F)/t 


R  -  [oooplax] (kj  ♦  kjCHjO]) 

Ccaplax  Rata  oonat. 

dffp  6 

45*  0 

m  d 

[Al<aoaa)3] 

*1 

9.07  x  1<T *  1.5 

S5.1 

-36.6 

♦9.1  ♦  1.4 

k2 

1.47  r  10“*«  l.S 

80.3 

-31.9 

♦5.3  ♦  0.4 

(in  StOAe) 

kl 

O.U  x  MT*  — 

89.5 

-51.0 

— 

(2) 

*2 

0.46  x  MT*«  - 

89.5 

♦0.1 

— 

IMoOj  (aoac>2] 

*1 

1.05  x  10"*  1.9 

64.4 

-85.5 

0  +  1 
■mm 

*3 

8.17  x  W*n  1.5 

63.9 

-70.6 

0  ♦  1 

a  )  Eaoond  order  rata  coast,  in  dn*nar**a-*  b)  kJnol-1 
o  )  j  nel-ljrl  4k  caAaol"1 


<y 


iUa  0«0 

sines  tba  dautarlua  isotope  affadt  is  aignifioawt, 
transfer  asst  play  an  inpertsnt  xoia  in  datnadalsu 
aroMssps.  M  soosidarinq  a  Stationary  Stass  artthn 
with  on  added  *aeac,  tbs  rats  fimsli  far  k*  ia 

kl  -  fc,kp/  <k-«  ♦  kp) 

’  '  Is  xeslyssd  tohSHSirt  of  (dP.4  - 


wtSds  *  i  should  bi  mNi  '•  ifjrpf 
dead  *&mik  to  tnwaiwr  Me  1 
rsfiaa*  tha  adtiarticntol'M 


t' iW  * 

II*  ^tiartidn" fat- 
ligand  is  gfaita  noanl, 

;  V-f-v 

tf>  K. salts,  »«va  and  agplind  Chan.,  1#»4,  A,  m* 

Kids,  K. salts,  Znsrg.  chan.,  1«S1,  »,  11 07  and 
<«  k. salts,  K.Nnsnds,  «ais«hns.ans,dinM  i«*a,  #1.  384. 
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DYNAMICS  Of  EQUILIBRIA  IN  AQUEOUS  SOLUTION  OF 
PARAMAGNETIC  TRANSITION  METAL  COMPLEXES 

Istvln  Nsovoll 

Dspartaent  of  Chealstry,  La Joe  Kossuth  unlvoralty, 
H-4010  Debrecen,  Hungary 


Tha  nmr  relaxation  study  of  tha  ligand  exchange 
prooososa  has  received  eoneldarabla  attention  olnoe  tha 
laying  qf  the  foundation  of  tha  aathod  by  8aift  and 
Connlefc  .  Their  aathod  -  used  to  study  the  rata  of  wa¬ 
ter  exchange  froa  the  first  coordination  sphere  of  tho 
peraaagnotlc  aotal  lens  -  has  later  boon  extended  to 
other  solvente  and  to  tha  aotal- ligand  systaae. 

Tho  aoat  laportant  condition  for  studying  tho 
dynaalos  of  equilibria  is  to  know  the  coa posit ion  and 
stability  of  tha  coaplexee  foraed  in  tha  aystoaa  under 
oxaetly  tho  sane  condition  ahioh  is  used  for  NMR  re¬ 
laxation  studios.  This  condition,  however,  wee  taken 
into  account  only  in  aoaa  exceptional  cases  earlier. 
Moreover,  tha  afreet  of  the  ligand  exchange  between 
tha  paraaagnatle  altas  has  boon  ooapletely  ignored. 

Our  -  partly  publiahod  -  recant  aqulllbriua  and 
relaxation  atudlaa  in  aqueous  solution  of  aoro  than 
twenty  soppor(Xl),  vanadyl  and  shroalua(ix)  ooaplexee 
lad  to  tha  following  raaultst 

a.  Tho  exchange  of  ligands  between  tho  paraasg- 
netle  sitae  auat  be  cone ids rod.  its  ignorance  lad  to 
tho  aiesintorprststion  of  tho  earlier  atudioo . 


b.  Tha  rate  of  proton  axohango  batwoon  tha  dla- 
sagnotie  altas  (for  sxeapTe  NN,»*  h«0)  auat  also  bo 
oonoldorodi  even  their  rata  eomtantf  could  bo  calcu¬ 
lated  in  a  noaber  af  ays teas. 

a.  The  ligand  awehange  takas  always  plaos 
through  tho  forwetlon  and  aiaaealatian  of  tho  oueees- 
sWs  soap  lease.  This  la  supported  by  T-juap  studios  in 

sons  aystoaa. 


d.  The  results  indicate  that  tha  NMR  relaxation 
and  ahsaleal  relaxation  aethode  are  oloesly  inter- re¬ 
lated*  The  Ptadan  af  the  alaaat  in dependant  develops ant 
af  thaaa  aathale  is  that  the  NMR  rasulta  far  ligand 
“  ears  net  interpret sd  sarraatly 


1. 


T.3.  gwlft  and  R«B*  Canniak.  9# 

ipaa.  32..  m. 
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THE  RATES  Of  EXCHANGE  BETWEEN  THE  FBES  AMO  SOUND 
CARBONATES  OF  UO^COa)#'  ION 


BJL  Abtiadi 

Department  of  Chemistry,  Cottage  of  Education.  Unhreraitjr  of  Baghdad. 
Baghdad.  Iraq. 


Tha  rata*  of  ax&hanga  between  fraa  and  bound  carbon ataa  of  the 
triO'Oarbaoata  dioxouranate(Vl)  ion  at  trariooa  temperature*  (0*-T0*C)  and 
hydrogen  ton  concentration*  (pH«7.»-X0.3)  arc  maaiurad.  '*C-NMR  maaa- 
uramanta  ware  performed  on  a  Broker  wp-800  apootrometer  equipped  for 
variable  temperature  operation.  Tha  rata*  of  exchange  vara  calculated 
vahg  hn—ohap*  antlpta  with  tha  aid  of  a  oaanputar  program. 

Carbonate- blcartoonata  mixture*  gt*a  a  aOnglat  apaetrum  vhoao 
apparent  ahaaaloal  afaift  la  a  vaightad  average  of  tha  ooaapoattion.  Tttra- 
tton  again*  MaOHofa  notation  of  aoaMMeHCOa  and  omifeliO,  with  a  POX 
labal  In  9M-M  HgO-DgO  rooutta  la  a  pl^  of  t.TOaO.01  at  8B*C. 
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intbamouculab  wo-*ucT*o*-i*A«m  a  tb  oxranoK 

Or  ci»-DlAQUABI8(OXALATO)CMtOHMI(XII)  BY  PERIODATE 
Matter  A.  Al-Jallal  and  Too* if  go 1 fab 

Da  part  ■ant  of  Chaaiatry,  Ooivaraity  of  Kuwait,  P.0.  Box  5969, 
Safat,  Kuwait,  Btata  of  Kuwait 


Thar*  ara  vary  faw  r apart*  o*  tba  oxidation  of  tb*  chronic* 
(III)  ion  or  coaplaxea.  Tba  oxidation  of  cl*-fCr(0») , (H,0) ,V  by 
I07  givaa  Cr(VI)  aa  tb*  final  product.  lEe  kinetic*  orthl*  reac¬ 
tion  in  proaone*  of  a  lar*a  oxcoaa  [I07 }  obeyed  firat-arder  dapaad- 
anca  on  [CrllrJ_ .  Tba  dap an dan ca  of  6  .  ,  tb*  paaudo-firat-ordar- 
rata  conatant,  o*  [10" 3  ia  not  linear  iH  obayad  aq.(l)  at  finad 
raaction  condition*. 


i  ♦  *K1 


a) 


Fro*  linaar  plot*  of  k"?  v*  CloTl”1,  tb*  value*  of  k  and  K 
ware  datarninad  at  varxoSa  raaction  condition*. 

Equation  (1)  ia  conaiatant  with  coaqtlax  fornation  batwean  the 
two  raactanta  in  a  a tap  preceding  tb*  intramolecular  electron- 
tranafar  atap.  Tb*  hydroxo-for*  of  the  coupler ,[Cr (OX) , (H.O)  (0H)T^ 
ia  tb*  reactive  Cr(lIX)  apaciaa  wbara  hydroxo  ligand  laoilixaa  tb* 
da  H,0  and  facilitate*  aubatltution  by  periodate  and  tower*  the 
redox  potential  of  tb*  Cr(IXI,V)  couple. 

Chro*iua(V)  ia  baliavad  to  b*  tb*  primary  product  of  oxida¬ 
tion  aa  evidenced  fro*  tb*  lack  of  initiation  of  polynariaation  of 
acrylonitrile.  The  atoichioaatry  of  tb*  raaction  wa*  invaatigatad 
and  fro*  it  a  "dead  and"  chroniua(III)-p*riodata  cowplex  ia 
baliavad  to  b*  formed. 


AcraicKmMMZiBc&aAirfxn)  aid  nwMnmw(ii) 


and  Olusagun 


of  ife,  xia~xfa 


Olubuylde. 


t(XXX)  apaeles  undergo  elaetrcn- 


traaafer  with  huilu  nithanliM(II)  with  nooed- 
oarder  mtifle  lyti  eoutmti  k  ■  35.2  d*3nol"'  Me 
sad  0.10  da-frol-Teac* 'f  apectlrely  at  25°C.  No 
deetwa  transfer  aoainre  la  this  mU  ocnoaatf tlcn 


tssanlnaruthaclun(II)  ayeelM,  but  a  atabla  eeK.te 
which  aaatata  fora*  a  bridge  between  cobalt  (III)  and 
nlialia(X2)  la  fornad.  the  UT  and  visible  apaetra 
tha  faulting  coaplex  aft 

fcg :  ¥SZ)  fe : 


spaetf  of 
_3__i  -I _ “1 


on  of  tha 
>  O.OI-O.Ot 


undergo  olectrco- transfer  reaction  lw  imersphere 
aaohanlaa  with  aona  oobalt(XII)  ooaplsxea,  far  tha 

Sat  tlaa.  tha  im* atigatlon  Mptftad  haf  la  alao 
first  of  its  type  in  thick  tha  elec tree- transfar 
power  of  rutheniun(il )  towards  cobalt (XXX)  species  la 
■asked,  by  oonplax  fomation. 


a  Paranoia.  J,  Polorunso  0 


-  *  ■  <1  .# 

“  ■;  • 

-  A 

i  *  ; 
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HI6H- PRESSURE  OXYGEN-17  MR  MATER  EXCHANGE  STUDIES  ON  THE  T1**,  **♦, 

Al*4  m  Oa**  HEXAAQUATEO  PETAL  IONS. 

Alain  Hugl,  Delrdre  Hugl,  Lothar  He  Hi  and  Awdri  E.  Marbach. 

Inst  1  tut  da  Chlnle  Mlndrale  at  Analytlque,  Uni vers ltd  da  Lausanne. 
3,  Place  du  Chtteeu,  CH-1005  Lausanne,  Switzerland. 


Me  Nave  recently  built  Nigh  pressure  mltlnuclear  nag-tic 
resonance  probe  beads,  Par  electro-1  and  superconducting  eegnets, 
with  the  high  spectral  reeelutlon  (1-10-*  and  0.S4O*'  ppe,  respec¬ 
tively)  and  the  gaod  stability  (*  0.2  K)  and  accuracy  of  t —par store 
required  for  kinetic  applications.  This  technlgue  has  be—  used  to 
study  the  effect  of  pressure  —  the  exchange  rate  of  solvent  —loca¬ 
les  between  the  first  coordination  sphere  of  a  natal  1—  or  co— lax, 
and  bulk  solvent. 

The  amt  striking  results  were  obtained  for  the  divalent  high 
spin  first  row  hex asolvated  transttt—  — tal  tons.  Contrary  to  ear¬ 
lier  belief  (Elfon-Mllfclns  each— Ian)  there  Is  a  gradual  Changeover 
In  substltutl—  —chan Ians  along  the  series.  The  early  ambers  show 
Ia  behaviour  and  the  later  on—  id  behaviour,  the  change  In 
activation  no—  occurring  after  the  d*  configuration.  * 

In  this  con— nlcatkn  —  report  the  re— Its  of  a  variable  tam¬ 
per  store  and  variable  pressure  oxygen-17  NNR  study  of  water  exchange 
—  the  T1**,  V  ,  A1**  and  8a**  hexaaguated  Ions.  The  study  was  ptr- 
forned  In  —lutlom  of  variable  acid  concentration  and  with  non-co¬ 
ordinating  counter- lens.  For  the  first  two  to—  the  water  exchange 
rat—  are  strongly  accelerated  with  pressure,  uhereas  far  the  latter 
t—  lorn  the  rat—  are  decreased  with  pressure,  allowing  assignee— 
of  associative  and  dtsopclst Ite  activation  dodos,  respectively.  The 
dies— 1— Ive  behaviour  of  galllk*  Is  to  —  ttrossod  because  It  is  In 


.  :  felH- 

contradlctlon  with  dial—  for  an  associative  transition  stat 0  for 
co— lax  fora— Ion  reactions  on  this  Ion. 

Along  Me  first  row  transition  natal  sorles,  the  progressive 
Increase  In  aetlv— fob  —lu—  (froa  negative  values  to  a  snail  posi¬ 
tive  volees)  for  the  high'  dp—  trivale—  —tel  ions  lead*  tp  the 
co— 1—1—  that  Hwro  Is  •  changeover  in  —due 1—  —tar  the  d*  con- 
flfuraOlen  : 


"*♦(!*),  ***(!,),  Cr**  (la),  TO*  (I,).  Da**  (If). 


1.  M.L.  Earl,  N.  Vannl  and  A.E.  Marbach,  j.  Nagn.  Reson.  2i,  11 
(1179). 

2.  0.1.  ftpantelle,  L. —ho,  f.  Malar  nd  A.E.  Marbach,  <1.  An. 
Ch— .  Sic.  IN.  km  (1903). 

3.  A.  Marbach,  Pure  0  A— 1.  Ch— .  M,  1479  (1962). 

4.  R.  Car  1«  11,  F.  Sec—,  M.  Notarial,  Inery.  Chen .  21,  mt  (UN). 
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CORRELATION  2CTNKXE  REACTIVITIES  MB)  STRUCTURES  OF  Mi(II)- 
BTItYLKNEDIAimS  MR)  -CLYCIKATE  COMPLEXES  IE  SOLUTION 

Hltoahl  Ohtakl 

Department  of  Electronic  Chemistry,  Tokyo  Inatituta  of  Technology  at 
Eagatauta,  Eagatsuta-cho,  Midori -ku,  ibkohaaa,  22?  JRME 


Structures  of  lBKIkO)a(an)|>|1 2+  (n>2,  a>2  and  a-0,  a>3)  and 
tl!i(B20)n(9ly)B]  (S_*>+  (n-«,  a-1  and  n-O,  e*3)  coaplaraa  have  baan 
dataraiaad  by  the  x-ray  diffraction  aathod  for  aolutiona  containing 
thaaa  ooaplaaaa,  and  tha  structure  data  an  coopered  with  theruody- 
naaic  and  kinetic  onea  of  tha  ooaplax  fo  nation  ra action*  la  order  to 
discuss  raactivitiaa  of  tha  ooupleuss. 

the  X-ray  diffraction  analyaia  of  the  (EKE^)*]2*  11  and  [Ei- 
(HoOl.lan).]3*  *’  ooupleuss  in  eolation  r awe  ala  that  the  Ei-OH2  bond 
lengthens  from  2.04  A  in  (EMEjOg)24  to  2.10  A  in 
when  athylanadl  aal  na  aolacula*  an  introduced  to  the  coordination 
sphere  of  El  (II)  ion.  Tha  Ei-E  band  within  tha  [Ri(E2o)a(on)p)24' 
ooaplaaaa  alao  elongates  fzoa  2.10  ft  in  CEKBjO) 2(an)2l"  to  2.20  ft 
in  lEi(an)jl2+.  Thua,  we  can  conclude  that  the  E1-0H2  and  Ei-E  bonda 
lengthen,  and  the ra fora,  waahan  with  increasing  maftar  of  ethylenedi- 
aalna  nolaculaa  within  tha  oeaplaaaa.  Tha  dacraaaa  (i.a. ,  acre  nega¬ 
tive)  in  tha  ASJ  value  of  atapwiaa  fo  nation  raactiona  of  tha  [Ei- 
(B20)n(an)>)2+  ooaplaaaa  ia  reapeaalhle  far  tha  dacraaaa  in  the 
value  of  tha  ooapleaea,  although  the  Afl J  value  baoonaa  aura  negative 
with  tha  incraaaa  in  tha  mater,  a,  of  ethyleaadlaaine  nolaculaa  with¬ 
in  tha  ooaplaaaa.  Tha  reaulta  indicate  that  tha  Ei-Ofi2  bond  wore  and 
aore  weak ana  and  baoonaa  easier  to  be  broken  in  a  higher  coaplax  than 
a  lower  ana,  and  tha ra fora,  velocity  constants  should  be  larger  at  tha 
stag*  of  donation  of  a  higher  ooaplax  than  a  lower  one,  even  the 
entropy  of  activation  nay  act  slightly  unfavorably  at  tha  forear  step 
than  the  latter. 

A  alallar  consideration  aa y  be  aada  for  tha  formation  reactions  of 
[Ei(X20)ll(gly)a)  However,  tha  situation  nay  ha  aore  expli¬ 

cate  and  interpretation  af  the  thaxaodynaatic  quantities  cf  tha  ooaplax 
foraatlaa  reactions  any  ha  aore  difficult  la  tha  glyeianta  aystea  Mum 
la  tha  ethylanediaeine  one,  baoauaa  ia  tha  forear  tha  Ei-0  dlstenoa 
between  tha  central  ntehal(XX)  tea  and  an  oxygen  a  to*  within  tha  ear- 
hoaylata  group  of  gSyolaata  ten  ahortana  free  2.09  ft  in  (E1(E,0) .  (gly)  l4 
(throng  2. OS  ft  ia  (mnuo)2(gly)a)  (solid))  to  2.03  ft  in  tltt(gly)jl", 
and  on  the  other  hand,  the  H4  aid  Ei-ORj  bonds  lengthen  free  2.09  ft 
in  (Ei (E20)g(gly) )4  to  2.14  ft  ia  (Ei(gly)  j)+  and  free  2.04  ft  ia  IEi- 
(EjWg)22  to  2.10  ft  in  (ai(l20)«(gly)a]  (solid),  respectively,  with 
increasing  mater  of  gl  ye  lasts  tens,  e,  within  tha  coop  lanes.  Thua, 

wo  can  expect  that,  independent  of  tha  ohangs  in  tha  length  of  tha 
El-e(OOC)  and  Ei-E  bonds,  the  Ei-0E2  bond  weakens  in  the  oourna  of  tha 
oonplon  fores U an  raootteen,  and  than,  Mm  velocity  oonstsnt  of  tha 
aoqplee  teethe  reactions  aboel*  bn  increased  with  tha  auaber  of 
glyeianto  tens  within  the  snap  lease . 

1)  I.  Ohtsfci,  T.  TMtgoehi  and  N,  teste, .lull.  Chae.  foe.  Jpn.,  49, 

?0i  (UTS). 

2)  *.  tejita  mi  «.  Ohtsfci,  tell.  Chae.  foe.  Jpn.,  H,  4S3  (19S2) . 

2)  X.  Oowtseei  aed  I.  Ohtakl,  PnU.  Owe.  toe.  jpn.7»S,  3S35  (19*3). 


_ _ Ht2-S _ 

snmmMs  and  kxnric  aspects  or  thiocyanato  amd  isothxocyanato 

LINKAGE  ISOMERS  OF  COBALT  ( III )  COMPLEXES  U GATING 
AMINOPOLYCARBOXYLATES 

Hiroshi  Oqlno  and  Hiroaki  I  sago 

Department  of  Chauiatry,  Tohoku  Oni varsity,  Sandai  960,  Japan 


Ms  attempted  to  prepare  unknown  apaciaa  [Oo (Sts) (sdta) l3*!1 
An  aquaoua  1  N  hc104  solution  containing  Ha [Co  (adta) ] ■ Muo  was 
haatad  at  60  *C  for  10  nin2  and,  than,  NaSCM  was  addad.  Tha 
solution  was  haatad  at  90  *C  for  1  Bin.  Chroaatographic  separation 
for  tha  rasultad  solution  affordad  tha  daairad  apaciaa  (Co(SCS)- 
(adt a))2-  as  wall  as  an  unaxpectad  product  (ColScN)  (adta)]3-. 
Sinilarly,  whan  an  aquaoua  solution  containing  [CotHjO) (hadtra)] 
and  NaSOI  was  haatad,  (CoUPCE)  (hadtra))*  and  (Co(9CN>  (hadtra)  l~ 
formed  siaultanaoualy.  All  four  apaciaa  oould  ba  isolatad  as 
solids  and  charactariaad  by  alaaMfital  analysaa  and  alsctronic, 
infrarad  absorption,  and  3*C-NNE  apactroaoopic  measurements. 


In  aquaoua  solutions  at  roan  tanpsraturu,  tha  ff-bondsd  iaoawrs 
ara  stable,  whila  tha  9-bondad  isosnra  ara  unatabla.  [Co (Sew) - 
(adta)  l2*  and  (OoCSCN)  (Hadta)]-  (pT.  ■  3.3)  libarata  SOT  and 
change  to  [Co(adta) ]”. 

[Co(SCH>  (adta))2"  ~.L»  [Co(adta)]~  ♦  SO T 

kx  -  3.6  s  10-^a"1  at  47.6  *C  and  I  «  l.o  (LiC104) 

[Co (Sex }  (Hadta) ]~  - (Co (adta))'  ♦  H*  +  saT 


fcj  -  1.3  x  10“*  a"1  at  47.6  *c  and  /  •  1.0  (L1C104) 


No  linkaqa  iaoawriaation  of  [CoOScN) (adta))2*  was  obsarvad.  This 
naans  that  (Oo(SC8)  (adta) ) 2"  fomad  in  tha  raaction  of  (CoCBoO)- 
(Hadta))  and  Bar  is  not  derived  froa  [Co  (SCN)  (adta) )  3~ ,  but  fron 
tha  direct  substitution  of  tha  aqua  ligand  in  [Oo (HjO) (Hadta) ]  by 
SCN" .  On  tha  other  hand,  ainultaaaoua  occur ranoa  of  both  linkage 
isoaarisatiott  and  aquation  wn?  observed  for  [Oo(9ai)  (hadtra))'. 


ICO(JRS)  (hadtra))" 


ICotSCN)  (hadtra)]' 


•  x  10- *  a-1  and  k. 


>  (Co(HjO)  (hadtra)]  +  so' 

1.7  x  10**  a*1  at  70.0  *C 
and  I  •  0.50  (LiC104) 


It  was  also  found  that  tha  direct  raaction  of  [Co(HjO)- 
(NNj)slw‘  with  tar  gave  [ao(#Cs)  (HN,)5)2+  and  l  Co  (Set)  (SH3)5)2+. 

Iba  sinultanaowa  formation  of  the  thiocyanate  and  iso thiocy¬ 
anate  linkage  iaoawrs  appears  to  ba  a  aore  coatee  phenomenon  than 
has  previously  baas  appreciated  for  the  reactions  between  BCN*  and 
oobalt(XXX)  oowplexea  containing  water  aoleeula(s). 


1.  Abbreviations  ■  IOTA  ■  athy  lamed)  ii  natetraaoatate  i 

nOTM  a  f-hydremyetby lathy lamadi  aninatriacetata . 

3.  ttoder  this  condition,  nearly  half  part  of  [Co (adta))*  ohangaa 
to  [CotHjO) (Hadta)]. 
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SOLO)  STATS  REACTIONS  OP  COPPERfll)  COMPLEXES 

P.  O’Brien 

Department  of  Chemistry,  CbtbM  Callage,  Unhnttjp  of  London,  Man  rose 
Road,  Louden  SW3  SIX  United  Kingdom. 

The  oopp*r<Il)  complex  of  N-acstvi-B-sUnlns  (nebe)  exists  in  two 
forme,  of  empirical  formula  (Cu  (nabe)a}-2H«0.  a  monomeric  blue  complex 
and  a  dimeric  green  form  with  a  etruoture  similar  to  oopper(n)  ethanoate 
WBobffrtU'.  On  thermal  dehydration  the  blue  complex  la  quantitatively 
converted  Into  a  dimeric  green  anhydrous  complex.  An  identical  (by  X-ray 
powder  diffraction.  Ut  ipeetroaeopy  and  elemental  analysis)  anhydrous 
oamplax  is  obtained  by  thermally  dehydrating  the  green  comp  lax.  This 
unusual  solid-state  rearrangement  has  been  studied  la  some  detail. 

The  isothermal  rate  of  dehydration  of  both  green  and  blue  complexes 
has  been  measured  using  a  thermo  be  lance.  The  rote  of  dimerization  of 
the  monomeric  complex  can  be  monitored  by  EPR  speetreecopy.  All  rates 
are  best  described  by  a  one-half  order  rate  law;  this  corresponds  to 
phase- boundary  control  in  two  dimensions.  The  ratas  of  dehydration  and 
rearrangement  are  not  equal  for  the' blue  complex.  Visual  observations  of 
the  dehydration  of  crystals  of  the  blue  complex  confirm  that  rearrange- 
sasnt  occurs  subsequent  to  dehydration,  nits  suggests  that  crater  is  not 
Involved  in  this  reaction  at  the  meieeutar  level 

The  reaction  he*  also  been  studied  by  DTA.  This  and  other  geometric 
rearrangements  for  other  copper  complexes  ere  discussed,  in  terms  of  the 
rsaation  mechanism  at  a  molecular  level  end  the  observed  kinetics  of 
reaction. 

1.  Battaglia.  LP,  A.  Bonamartial  Cored!  C.  Marcotriglano,  L.  llenabu, 

and  C.C.  Pellacani.  Alary.  Cham..  90,  1078,  1M1. 


monos  un  of  juunoi  or 

nonxoi(ixx)  sr  moh«  xi  vbaklt  acidic  media 

Oh— Artry  OiyutaMrt,  Indian  Institute  of  feohnology, 
lt  Mhar  4000T6,  lOTHA 


fit  klattlti  of  the  aaation  reaction  of  uaefoaHMoah 
lnerfeedim(IXI)  lot  toy  ml  onto  told,  binaionete  and 
aalomte  dl anion  too  fora  totoo  hitherto  adeaoai  naloaato 
pon»oa—lmrhodiaa(XII)  here  boon  studied  as  a  fmetoi- 
on  ofW3  for  toho  aoidltoy  range  1,44  p*Tfc5.0  for  too- 
toal  aalomte  ooneautration  upto  0.31  In  toho  teaperatu- 
n  xaaco  60-80*0  and  at  louie  strength  1.01  adjusted 
with  sodlaa  perehlorate.  htperlaentoal  acidity  rang* 
inoXodoo  aoldio  and  itoo  conjugate  baslo  form  of  toho 
anatolnc  ligand.  Xon  pairing  is  not  slgaifleaato  botowoon 
toho  oonplox  ioa  and  mlonie  acid  toot  klastloally  idon- 
toifiablo  with  toiaaloaatoo  and  aalooatoo  loos,  the  aaati- 
on  toy  toaaie  form  lanrelre  foraatoion  of  lea-pairs  In  a 
preequilibrlua  stoop  follawad  toy  ratoo  datoarainlag  inter* 
ohango  of  tha  ague  toy  eartoexylate  ligands.  The  obeerr- 
ad  pseudo-first-order  ratoo  eonstoaatoa  fit  tha  equation! 


whara  k.  is  tha  aaeond  ordar  rata  eonstoanto  of  (HH.).Bh- 
,  o  3  5 

OHg  by  mlonie  sold;  and  ara  tha  ratoo  and 

stability  oonstants  of  tha  bimlonata  and  aalooatoa  di- 
anion  ion-pairs  respectively.  typical  axparimntel  re¬ 
sults  at  60°0  arot 

ko-3.0Axl0”^l“1sao”1,k1-l . 73*IO“4see~1 ,1^-3. dfalO-4 
sec"1,  and  toho  aoaontoially  teaperstare  indopondaato 
paraaatoars  Q^and  Qg  are  1.8  l”*aad  7*5  8“lre*peetirely. 
tha  activation  paraaatoars  for  k0»  k^  and  k^  paths  arot 
Ah*  -  18.66(^0.7) »  25.7(ip.8),  83. 0(^.4)  koal  sol*1 
and  48^—23.18(^0.36),  0.92(j0.1)  and  -5.92(i2.2)oal 

dag'^aol*1  respectively.  A  ooaparison  with  Mo  aaalogo- 
ns  reaction  of  Oo(XXX)  suggests  a  signifloaato  partloi- 
patolonef  Mo  lac  owing  llgandln  toho  transition  state 
for  Medina  oystsn. 


KINETICS  AM)  1CCKANISM  OF  AQUATION  AND  FOPMATIGN  OF  CWCMATOPSflA- 
AMHMXXBALT(III)  ION. 

Novelette  P.  Palaer  and  Tart  P.  Durott 

University  of  the  Nest  Indies,  Cheadstry  Depaxfent,  Nona,  Kingston  7 

Jamaica. 


The  coaplex  ion  chroamtopantatinecobtlt (III)  undergoes  aqua¬ 
tion  rapidly  in  acidic  solution  to  font  aquopentaaaijiecooalt(III) 
and  chroante  ions.  The  reaction  has  been  followed  by  stoned-flow 
spectrophotometry  within  the  acidity  range  0.01  M  <  IT  <  1  N  between 
20*  and  30*  C  and  at  an  ionic  strength  of  1.0M.  The  following 
■echanistic  achana  has  been  proposed  to  explain  the  variation  of 
pseudo-first -order  rate  constants  with  acidity. 


HjO 


HjO 

HCrO^ 

H2Ci04 


The  kinetics  of  the  fonaation  of  title  coaplex  ion  by  reaction  of 
dvonate  with  the  ion  GoOiijJjOHj*  has  also  bean  studied  as  a  func¬ 
tion  of  acidity  in  tha  rang!  *.<r<  pH  <  0.0  and  of  chromate  concen¬ 
tration  0.01  N  <  [CrO.W  <  0.04  over  the  temperature  range  IS*  <t 
<  26*.  Under  these  conditiona  the  rate.data  suggest  that  both  tha 
coaplex  ions  (NHjJjCoCH^and  (N^sCoOHg*  react  with  HC1O4  to  turn 
(MijJsCoCrOt.  Gcaputerised  least  square  analysis  has  been  perform¬ 
ed  to  get  best  fit  of  all  tha  rata  constants.  'Bin  results  will  be 
discussed  in  relation  to  tha  shadier  types  of  reactions  of  aquo- 
pantaaadnacobalt(III)  ions  with  other  cacyanionsl*2. 

1.  T.P.  Desgupta  and  G.H.  Harris,  J Jba.Chaa.Soc. ,  1977,  99,  2490. 

2.  1.8.  Taylor,  teorg.Chsn.  1976,  16,  116. 


OiijJjCoCrO^  ♦  H3O* 

0Mj)sCcHQrO^  ♦  HjO* 

(Mij)  sCoHCro|*  ♦  ^0 

(MIjJjCoHjCi^  ♦  HjO 


A 

*2 


(MCjJjOoHjpof  ♦ 

(NKj^GoHjO5*  ♦ 
(MyjCoHgO5*  ♦ 


Kimrxca  or  crslatioh  or  neuL(n) 

R  NIlROSO-IMMraOL  WLTOIUTM 

S.A.  Bajua,  r.  PmwbU,  R.B,  Jordan,  O.C.  La  lor 

Onlvaralty  of  Naat  Xndlaa,  Klnyatoa,  Jaataloai  Onlaaralty  of 
Albarta,  Mnoatan,  JUbarta,  Canada  MG  303. 
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HYDROCARBON  OOODATION  BY  TRANSITION  METAL  COMPLEXES 

C-A.  Tollman 

Da  Pont  Central  Research  and  Development  Department,  Wilmington,  DE 

19898 


The  oxidation  of  hydrocarbons  In  the  liquid  phase  by  soluble  transi¬ 
tion  metal  catalysts  is  an  important  class  of  industrial  reactions  for  the 
preparation  of  organic  ohemioeis.  In  spite  of  their  importance,  the  roles  of 
the  transition  metal  complexes  are  not  particularly  well  understood  in 
most  eases.  Several  roles  have  been  proposed.  Part  of  the  difficulty  is 
that  many  of  the  roles  may  be  played  at  the  same  time,  and  occur  in  reac¬ 
tions  alongside  other  purely  organic  reactions  which  do  not  involve  metals. 
Proposed  roles  include:  (1)  formation  of  MOg  complexes,  followed  by  hydro¬ 
gen  abstraction.  (Z)  one  electron  oxidations  by  tamer  sphere  or  outer 
sphere  electron  transfer  props  sees,  with  electron  donation  by  either 
diamagnetic  or  free  radical  species,  (3)  catalytic  decomposition  of  hydro¬ 
peroxides.  (4)  spostdation  of  olefins  by  transfer  of  0  from  MOOR,  and  (8) 
reactions  of  MO  speoles  to  abstract  hydrogen  or  insert  oxygen  into  C-H  or 
C*C  bonds. 

The  various  roles  of  transition  metals  will  be  illustrated  with  examples 
from  the  literature  end  from  our  own  work  on  the  oxidations  of 
alkylaromattca  and  cyclohexane. 


1 


i 

► 


oxidation  or  Bis(uaaiiuTO}coi>nx(ii)  giving  am  aukhtix 

rUNCTION  AND  HYDROGEN 


Manuel  CASTILLO  and  Ellas  RAMIREZ 

Departaa*nto  da  Quisles  InorgAnica  y  General . 
Facultad  da  Quisles.  Ikiiveraidad  da  Savi  11a. Spain. 


Tha  raactlona  of  d  -amino-  f  hydroxyecida  have  received  ouch  atten¬ 
tion  by  inorganic  ehasists  becauae  tha  related  nonanayaatic  reac- 
tiona  are  uaually  atrongly  catalysed  by  metal  i ana, (1,2). 


Me  report  here  that  aerine  oxidation  ooeurs  by  degradation  of 
bia(L-aerinato)copper(II).  The  presence  of  reduced  copper  auggeeta 
that  sons  reacting  apeciea  ia  involved  in  oxidation- reduction  re¬ 
actions  and  as  are  trying  to  characterise  all  the  products  of  se¬ 
rine  degradation , aldehide , acid  carboxylic  and  hydrogen. 


Experimental 

Upon  heating  at  90»C  for  a  fee  hours  an  aqueous  solution  of  bia(L- 
serlnato) copper (II)  and  4-toluensulfonyl  chloride  precipitation  of 

of  )CH-  CHg-O-  SP*-0~CH.| 

occurs • 

This  compound  is  dsscoaposed  evolving 

JNH>  N 


reel] 

i 


% 


O-C* 


>CH-C*  )  +2Ha 
O  H/a 


and  finally  Cu20  and  IWgCHtCOOHJg. 


A  aechanlsa  for  these  reactions  is  proposed, and  the  Cu(II)  ion  ca¬ 
talyzes  oxidation  of  b-ssrine. 

The  coaplexes  of  Cu(II)  have  been  characterised  by  i.r.  and  e.s.r. 
spectroscopy. 

The  i.r.  and  1K-nsr  spectra  of  NH2CH(COOH).  have  been  studied  and 
the  voluse  of  hydrogen  measured  elsewhere . 

References 

1-  L.Caaella.Inorg.Chla.Acta,  1961,55,  L-9. 

2-  P. Shamrock, Polyhedron, 1963, 2,  ill. 
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STRUCTURAL  MO  Mitt  CHUITZC  0HCW 

zm  ras  DKxaoosmoMor  ucoNQMnr  auctl 
nDRonMnzBn 


J.  D.  Drulinsr ,  o.  Klabunde,  M.  Kappa  and  C.  A.  Tolman 

Central  Research  and  Basal  op— nt  Department ,  Experimental  Station 
S.  I.  da  Pant  da  Mamoors  and  Company,  Wilmington,  DZ,  USA  19898 

It  is  well  known  that  natal -catalysed  hydroperoxide  bond 
cleavage  can  be  classified  as  following  hemolytic  or  heterolytic 
pathways.  Little  has  been  reported  about  the  effects  of  metal 
catalysts  and  alkyl  group  structure  an  aontrol  of  the  decomposition 
mechanism  of  secondary  alkyl  hydroperoxides.  Ns  have  found,  using 
the  criterion  of  high  ketone /alcohol  ratio  and  oxidation  of  the 
solvent,  that  secondary  alkyl  hydroperoxides  decompose  with  varying 
extents  of  both  heterolytic  and  hoaolytle  reactions  depending  on 
alkyl  group  structure  and  choice  of  natal.  Three  secondary  alkyl 
hydroperoxides  studied  werei  cyclohexyl  hydroperoxide,  a-tatralin 
hydroperoxide,  and  ethylbenasne  hydroperoxide.  Metal  salts  which 
favored  heterolytic  reaction  (Cr,  V,  and  Mo)  were  those  which  also 
are  preferred  for  olefin  spoxldation.  Salts  of  Co  and  Ms,  which 
are  known  to  epoxidise  olefins  poorly  owing  to  preferential 
decanpoeitlon  into  free  radicals,  decomposed  the  peroxides  studied 
mostly  honolytioally. 

in  the  cyclohexyl  hydroperoxide  experiments,  use  of 
[U-14C] -labelled  solvent  cyclohexane  or  labelled  cyclohexyl 
hydroperoxide  permitted  the  amounts  of  ketona  and  alcohol 
products  produced  from  the  solvent  or  from  the  hydroperoxide 
to  be  independently  measured,  in  the  ethylbenasne  hydroperoxide 
experiments,  d-OKOHJCjHs  spiking  studies  allowed  measurements 
to  be  made  of  the  amounts  of  p-COCKj  formed  fay  stepwise  formation 
of  g-CK(OB)CK]  opposed  to  direct  formation  of  4-OOCI3  from  the 
hydroperoxide.  Control  of  product  ratios  by  structural  affects 
wee  pronounced  in  the  ones  of  O-tetralia  hydroperoxide. 
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COPPER  CATALYZED  ACBTOXYLAT ION  OP  BUTADIENE 
I.N.  Ktulii,  A.P.  Meal*,  A.J.  Hubert  and  Ph.  Teyaaid. 

Laboratory  of  Hacrooolacular  Chemiatry  and  Organic 
Catalyaia,  Univeraity  of  LittOt  Bare  Tiloan, 

4000  Lidge,  lalgiuo. 


Butadiona  raacta  with  aeatie  acid  is  tha  prdaanct 
of  coppor  aalea  undar  oxidative  eoaditioaa  to  afford 
diacetoxybutenae.  <•) 


C»n/LiBr^  ** 


^  2  HOAc 


CuJ/Br 


pOAc  OAc  j 

-4  4-  ssd* 


.H 


Tha  praaoat  cooaunication  raporca  on  tha  factora 
lovaraiai  tha  afficianey  and  tha  aalaetivity  of  tha 
catalytic  ayatem  i  tha  l/II  (or  XXI/XV)  ratioa  appaarad 
to  dopaad  on  diffarant  factora  auch  aa  tha  praaanco  of 
added  aalta  and  Uganda,  wharaaa  tha  catalytic  ayatan 
waa  atudlod  by  EPR(Cn)  and  7Li  INI  apactroacopy . 

Moreover  kinetiee  atreaaed  tha  key  role  of 
haloionated  intarnadlatea  in  the  reaction  together  with 
tha  importance  of  oxygon  >  tha  reaction  followa  a  diffe¬ 
rent  couraa  under  anaerobic  eonditiona  (path  b). 

Competition  with  cyanide  ion  ahowed  the  prefe¬ 
rential  participation  of  tha  latter  in  tha  reaction; 
tha  implication  of  thaac  raaulta  in  relation  with  tha 
copper  catalyaad  hydrocyanatlon  reaction  will  ba 
therefore  diacuaaed. 

1)  P.k.  Stepp.  J.Org.Chen.,  44,  3216  (1979). 

2)  E.  Puantaa ,  X.  Mamalia,  A.P.  Koala,  A.J.  Hubert 
and  Ph.  Tayaaid.  J.  Catal.,  82,  365-372  (1983). 
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NEW  VANADIUM  AMD  MOLYBDENUM  PEROXO 
COMPLEXES  WITH  POLY CARBOXYLIC 
AND  AMINO  ACIDS 

Clrlla  Dlordlevlc.  Myunghl  Lss,  Mikola  Vulatic  and  Sandra  A.  Craig 
The  Collage  of  Will laa  and  Mary,  WUllaasburg,  Virginia,  USA  23185 


Now  compounds  of  the  general  foraula  MI[V0(0*)L] ,  L  •  lalno di- 
acetate,  ethylendlaalnetetraacetate,  tartrate,  ■elate,  and  citrate, 
respectively,  were  ayn the t lzed .  Theae  orange,  atable  and  crystal¬ 
line  substances  are  soluble  in  aqueous  solutions,  where  peroxo- 
vanadiua  charge  transfer  bands  occur  between  300-450  me,  showing 
dependence  upon  the  heteroligand  and  the  pH.  The  potentials  of 
paroxo  group  oxidation  with  strong  oxidant  a  depend  upon  the 
beterollgand  aa  well. 

_  Molybdenua  forma  diperoxo  conpounda  of  the  formula 
M2  [MoO<02)2L],  L  *  nalato,  melons to  and  citrato,  respectively. 
These  yellow,  stable  and  crystalline  compounds  are  soluble  in 
water  and  abeorb  strongly  in  near  UV.  An  important  difference 
between  vanadium  and  molybdenum  is  the  reaction  with  amino  acids 
in  the  presence  of  hydrogen  peroxide.  V(V)  seams  to  form  conplex 
peroxides  which  cannot  be  separated  from  aqueous  solutions,  and 
the  reduction  to  V(IV)  occurs  in  the  absence  of  hydrogen  peroxide. 
Mo(VI),  on  the  other  hand,  forms  stable  Mo(VI)  complexes.  Crystal¬ 
line  compounds  of  the  formula  Ho0(02)2AA,  AA-  glycine,  valine,  and 
proline,  were  synthetlsed  so  far. 

IK  spectra  of  all  these  complexes  show  characteristic  differ¬ 
ences  in  comparison  to  the  spectra  of  free  ligand  ions.  In  the 
1700-1800  cm'1  region  Shifts  of  50-100  cm'1  occur,  indicating  the 
presence  of  coordinated  carboxylsto  oxygens.  Strong  additional 
bends  appear  in  the  1000-690  cm'1  region  assigned  to  MD  sad  (0-0) 
stretch inge.  Peroxide  analysis  mas  done  by  two  Independent  methods, 
end  mstal,  carbon,  hydrogen  and  nitrogen  analyses  agreed  well  with 
the  proposed  formulae,  foam  of  the  compounds  contain  water.  X-lay 
structure  analysis  of  sons  of  these  complexes  is  in  progress. 

forces  heteroligand  complexes  of  vanadium  and  molybdenum  ate 
of  interest  in  cetalytic  oxidation  of  organic  substrates,  besides 
serving  as  nodal  qrstans  for  biochemistry .  these  complexes  bring 
insight  into  vaaedlmm  and  molybdenum  Interact  lone  with  numerows 
perens  epee lee  existent  in  living  matter. 

1.  I.  Sinn,  C.  DJordJevlc,  et  el,  to  be  published. 

2.  I.  Wtaoun,  L.  dee  seine,  f«  Hairs,  K.  Poet  el,  1.  Pise  her  and 
X.  MS  lea.  J.  Aa.  Cham.  See.  19S3,  IgJ,  3101. 

3.  C.  Pjecdjevio,  14.  Ooseher  and  K.A.  gyesm,  leorg.  Chin.  Acta 
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REDOCTIVC  OXYGEH-OXYGD)  BOND  CLIAVAGX  XM  »)^-PE*OXCTXTAMIUM(IV)  POBFHYKXNB 

Tadauaz  M.U#rti*'d,  D.  Chang* -  **rl  K.  KadishV  Wain  Glraudjau5, 
Maurioa  Groan,  Jean-1 tore  Latour  ,  and  T‘ri~rlnrt*  MarchoE  * 

U)  Oapartawnt  of  Chenistry ,  University  of  Houston,  Houston,  Tanas  77004, 
USA 

(b)  baboratoir*  d’Elsctrochinia  at  da  Chlada  Physique,  Univsrsitd  Louis 
Paataur ,  4,  rue  Blaiaa  Pascal,  67000  Strasbourg,  franca. 

(c)  Laboratoiraa  da  ChUaia  <IA  CUBS  321) ,  Ddpartsnant  da  Racharcba 
rondaawntala ,  Centra  d'Btudaa  Mucldalraa  da  Grenoble,  89  X, 

38041  Granobla,  rranoa. 

(d)  present  address  ■  Oakland  Oniversity,  Hocbester,  Michigan  48083,  DBA. 

The  two-electron  reduction  of  Ti(0  >(«pp)  ud  Tito.)  (oep) ,  leading  to 
TiO(tpp)  and  TiO(oap>  respectively ,  vn/  Investigated  bf  spectrosoopic  and 
electrocbaatlcal  techniques  In  dichloroasthana  and  tetrabydrofuran 
solutions.  Experimental  results  are  accounted  tor  by  an  *C*C  nsebaniae 
which  is  susswrised  in  the  following  scham  i 


0-0 
\  /„ 

TiIV(P)  ♦  a 

0-0 

’s*  ',nITin' 

0-0 

\  /jv  - 

Tl  V(P")  ♦  HjO 

o'* 

*  XIX 

— *  «.  (»>  ♦  MO 

o'08 

o'* 

Ti111^)  ♦  a 

**  ii“V)- 

0"* 

0 

R  go  « 

ft^lf I  ♦  wo 

lbs  Initially  pra Cased  species  is  tbs  porphyria  sales  radical  ccsplar 
Ti (o.) (tpp‘ >',  which  Is  stshls  ranter  strictly  anhydrous  conditions. 
frotsnstloe  of  tbs  psrenc  Ug—C  by  trees  ester  leads  to  s  hydrops roxo 
tl  taaiun  ( III )  porphyrin  sosplss  by  internal  electron  transfer.  Clesvags  of 
tbs  0-0  bead  of  tbs  h|  draperesa  ligand  takes  pises  after  s  second  electron 
has  been  stored  In  tbs  porphyrin. 

lbs  first  intar— dt  ate,  fl(0j  (tpp‘)*,  is  s  very  unusual  species  t  it 
contains  In  the  sens  nolsculsr  Transect*  a  too -electron  osUsnt  sad  s 
strong  ono-eleetrse  re  Sent  ant,  hot  thane  apparently  cannot  meet  with  each 
other  In  the  abeooee  e t  s  proton  anuses,  sod  the  sepM  is  stable  in 
anhydrous  solution.  Be  notion  with  o  proton  donor  des-eya  this  fragile 
ogulllbrlan,  however,  by  providing  a  pathway  for  tbs  two1 reduction 
nineteen  of  tbs  aoBtdlnatod  pores Ida. 
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8T00IM  ON  1M  CATALTTIC  CO-OXYOBKATION 
ON  CYCLO-OCRNS 

ggjflSft  «—<*  and  Janet  Shaw 

(diversity  of  Exeter,  Exeter,  KX4  4QD,  Devon,  O.K. 


in  rs motions  pronoted  or  eatalyssd  by  rhodivn  and 
Indian  oanplmxsm  at  taaperatures  close  to  aN»lant, 
oyolo-octana  is  tbs  exception  to  the  yaaermllsatlan  that 
alkeoas  undergo  oxygsnative  attack  at  tfaa  oleflnlo  bond. 
Janas1  and  Bolland  and  Mllaar*  report  o»panatlon  at 
allyUo  hydropen  which  suggests,  at  laaat  soper flcially, 
a  different  nods .of  oxygenation  to  that  deteoted  la 
tamlaal  alkanes*  and  1 , 5-cyclo-octadt ena* . 


Ns  report  (a)  factors  Influencing  the  catalytic 
conversion  of  oyolo-octana  to  oyelo-oet- 1-oa- J-ol  la 
the  haterooo-oxyge nation  »- 


BhCKPhJ)  ,0, 
♦  PhjF  ♦  02  .  ■» 


♦  fhjPO 


and  (b)  the  at  11  last  Ion  of  4 -Isotopic  shifts  la  tbs 
C  n.n.r.  of  dsoterated  eyolo-oat-l-an-3-ol  to 
dlstlagolah  batwaan  n  ay  penal  l  rai  by  i- 

(1)  Inset  ally  lie  attaM, 

Ui)  staplls  attaafc  fcllawad  by  doable  bend  M«n 
(1U)  sttoefc  an  an  lntacaadiata  n*-allyl  spaeiaa. 


1  •  b  •  N. 
2.  0. 
i.  a. 
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#  ■*»  and  I.  Oehlal, 

,  If 72,  |f#  MO. 

«n«  P.J.  (tuner,  J.C.d.  Bel  ten,  1§7S, 


Md  and  t.j.c.  Nalbar,  n«ta^.-  jj77, 

MS^  a.  Mason,  ».M.P7TWtlrAkt  lad  z. 

iff,  S4J7?**'  2,7#f 

4.  H.T.  htlay,  n.  Psanns,  a.  strakal,  end  t.ft.  Janes, 
‘  '  1*92,  404 i  L.  Carlton, 
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REACTIONS  Of  QXONQLVBOENUN  COMPLEXES 
WITH  REDOX  SUBSTRATES 


Joseph  Toplch  and  Janas  T.  Lyon.  Ill 

Virginia  Comonwealth  University.  Department  of  Chemistry, 
Richmond,  Virginia.  USA  23284 


The  oxygen  atm  transfer  reactions  for  NoO^(5-X-SSP)  and 
MoOz(5-X-SSE)  (where  5-X-SSP2'  -  R-(5-X-sal1cy11dene)-2-am1noben- 
zenethlolate.  5-X-SSE2"  -  R* (S-X- sal  Icy  11dene)-2-aat1noe thane- 
thiol  ate  and  X  ■  Br,  Cl,  H,  CNjO)  with  PftPh2  were  studied  In 
detail  between  30  and  60*C.  The  applicable  rate  law  Is 
-d[MoVI0jjL]/dt  -  k1[MBVI02L][PEtPh2].  The  specific  rate 
constants  span  the  range  frm  8.4  x  10**  N~*sec**  (X  •  CH^O)  to 
19.6  x  10*4  M*lsec_l  (X  ■  Br)  for  MoO^  5-X-SSP)  at  30*C  and  fnxa 
21.4  x  10*4  M_1sec*1  (X  -  CHjO)  to  34.8  x  10*4  H'^ec"1  (X  ■  Br) 
for  No02(5-X-SSE)  at  60*C.  Only  oxo-Mo(IV)  complexes  are 
observed  as  products  of  these  reactions.  A  linear  dependence  Is 
observed  between  Tog  (k^/k^)  and  the  Harnett  op  paramter  for 
the  ligand  X-substltuents  for  the  two  series  MoOjCS-X-SSP) 
(p*+0.75)  and  MoO^(S-X-SSE)  (p-0.42).  Activation  paramter  data 
were  obtained  for  No02(5-H-SSP)  (E#  -  67.9  kJ/nol,  trf  -  66.2 
kJ/nol  and  4S^  -  -86.5  J/ml-*K)  and  Ne02(S-H-SSE)  (E#  -  72.0 
kJ/ml,  aH*  -  70.3  kj/ml  and  asI  *  -82.6  J/M1-*K).  In 
addition,  the  reactions  and  reactivity  pet  terns  of  the  exo-Mo(IV) 
complexes  with  Wj*f  Activated  acetylenes  (RCsCR)  end  dlazemes 
(RN-NR)  will  be  described. 
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NIOCELlII)  AND  MANGANESE ( II )  ION  CATALYZED  OXIDATION  OF  o-PHENYLENE- 
OIAMINE  WITH  MOLECULAR  OXYGEN 


Zoltan  Szeverenyi,  Peter  Viski  and  i  T.  Slmandl 

Central  Research  Institute  for  Chemistry. 

H-1025  Budapest.  Pusztaszerl  ut  59/67,  Hungary 


Recent  studies  have  shown  that  cobalt III]  ion  catalyzes  the  oxid¬ 
ation  of  o-phenylenedlamlne  (OPD)  to  2,3-dlaminophenezlne  (DAP)  or 
to  substituted  benzimidazoles,  depending  on  the  type  of  solvent 
uaed  •  The  key  Intermediate  was  found  to  be  a  reactive  u-peroxodi- 
oobalt  oonplax2. 

It  haa  now  been  found  that  nickel (II)  perchlorate  and  manganese - 
(II)  chloride  are  also  effective  catalysts  for  OPD  oxidation.  Msth- 
anol  solutions  of  0P0.  containing  these  salts,  absorb  molecular  oxy¬ 
gen  under  ambient  conditions,  leading  to  the  formation  of  DAP 
(yield  30-40  t).  Nickel(II)  nitrate  dose  not  catalyze  the  reaction. 

In  acetone  solvent  a  different  reaction  pattern  is  observed.  In 
nitrogen  atmosphere  OPD  undergoes  condensation  with  acetone,  cata¬ 
lyzed  by  metal  salts  such  as  NKClOg)?,  MnClj,  CaCl2  and  Zn(QAc)2. 
The  condensation  product  la  2.3-ainydro-2,2,4-tr4methyl-1H-1,5- 
- benzodiazepine  (I).  In  oxygen  atmosphere,  0?  is  ab -orbed  when  the 
solution  contains  $1(C1C4)2  or  MnClj.  Ranerkably,  NHNOjJj  catalyses 
the  condensation  but  does  not  lead  Co  di oxygen  absorption.  The  MnClj 
catalyzed  oondensation/oxidation  has  been  studied  in  detail.  The 
major  product  is  1. 2-bls(2.3-dihydro-2, 2-dlmethyl- 1H-1.5-besmod1wie- 
pine-4-yl)-1-hydn»xyethene  (II).  The  first  intenaadiate  in  the  amid' 
at  ion  of  2  Is  the  4-oaiboxaIdahyde,  which  condenses  with  unraected 
to  produos  an  aldol .  Dehydrogenation  of  the  a Idol  yields  II. 

•OCjLi?1 


W  (ii) 

The  kinetics  of  O^-uptake  haa  been  investigated  and  Interpreted. 

1.  S.Noeath  and  L.I.  Slmandl.  3.  Mol.  Cetal.,  1962.  14.  241 

2.  S.Neaeth  end  L.I.  limandl.  Inerg.  Chan.,  1962,  &  (in  preea) 
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Patro eh— IcnXn  kfartant,  B.  I.  An  Banc, 
Mlniagtea,  Delaware  19AM,  DBA. 


cal  Station, 


Dm  cobeltlc  aeatata  oaiAatlon  of  hfdraurkou  has  been  tha 
aebject  of  nwk  synthetic,  neehaalatic,  and  industrial  Interest. 
Btnrtheleea  away  faatnraa  of  tha  Initial  Co(IZI)-anbatrato  raactlon 
r ana I a  obscure.  Tha  Co(III)  oxidation  of  nathylhaaaeaaa 
(C.B  (C*,).,  a-1-5) ,  alkylaronatlca  (Art,  BHIa,  Bt.  IPr)  and 
alicycllea°(C  B_,  n-6,7)  nara  oxaninad  In  acatlc  add  ntdar 
aaaaroblc  eonlitXoaa  to  daflna  tha  aatara  of  tha  initial  stage* 

Binotic  aaalyaia  repealed  tan  Co (III)  radaction  pathway a, 
(1)  hydrocarbon  oxidation  and  (2)  aeatata  ligand  oxidation.  Tha 
rata  of  Oe(IlI)  cononaptloa  ia  firat  order  in  [Co(XXX>]  and 
fanhetretaj,  hat  inaoraaly  dayandant  on  (Co(XX)J.  Motkylaraao 
react  ion  rat an  correlata  with  hydrocarbon  loniaation  potential  (IP), 
aharaaa  albglamaatlc  rataa  ara  ooaa  latent  with  a -hydrogen  CHI  bond 
strength  (3r>3r>r).  Oentarlan  hinatle  iaotaya  noaanrananta  renal 
a  nano  tonic  iacraaaa  ia  kJk.  oith  nathyl  arena  IP,  ahila 
alkylaranatlca  adhibit  alfnlrleaatly  greater  h_/k_  ralnaa  with 
iiiraaaing  a  CHI  bond  energy.  Than  fiadiaga  hdXeata  tha 
ayoration  aT  no  oanyarlng  0»<  III) -hydrocarbon  pcaoaoaaa , 

(1)  direct  aloetnn  tranafar  (IT)  and  (2)  ligand  nadiarad  hydrogen 
ahatraetion.  Ion  IP  ar  ant  lea  (hananathylbaaaane)  enact  aaialy  by 
BT,  aharnaa  high  XP  anbotrateo  (tolaaaa,  cyclohexane)  or  react lyo 
bydsogan  bearing  hydrocarbons  (eanaaa)  facer  tha  B-ehatraction 
rente.  Ktaatla  nadala  aagyartiag  than  yathanya  *U1  ha  yrnntad. 


1.  B.  A. 


and  J.  B.  Kochi,  Tdatal-Catalyaed  Oxidation  of 
ail,'  Oh.  9.  loadanlc  Praaa,  Baa  Bark,  1M1. 
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cobalt  comma  or  bo* 

Bobart  D.  Talthan.  Clenant*  Vallanllla,  II  chard  Ortaga,  and  Travor 

•allay 

Chiaiitn  Dapartaant ,  Univaralty  of  Arliona,  Tucaon,  AZ  85721  08A 


Cobalt  eonplaxaa  of  BO,  102,  and  BO)  conprlaa  aa  laportant 
and  lataraatlng  faally  of  coapounda  •  At  laaat  flva  dlffarant 
typaa  of  18  alactron  eonplaxaa  with  BO  and  BOj  Uganda  art 
poaalblai  Co(B02)}L3  A,  Co(B0)(B02)2L2  8,  Co(B0)2(B02)L  C, 

Co(B0>3  d,  and  Co(B0)L3  B.  Trior  to  thla  noth,  axaaplaa  of  B  and 
C  hwva  not  baon  raportad.  Ba  Kara  non  praparad  nuaaroua  tartlary 
pboaphina  darlaatlaaa  of  Co(B0)(B02)21«2t  Co(B0)2(BO2)L, 

Co(B02)2L3,  Co(B02)2L'2  and  Co(B03)2L'2,  nhara  L  -  FThj,  fMoPh2, 
nta2ni,  TBtTh2.  Th2T(CB2)3TRi2l  and  L*  *  O-PPhj  and  0-fttofh2. 

Thaaa  conpounda  htra  boon  eharaetariaad  by  alanantal  analyaea,  lr 
apactroacopy,  MB  apactroacopy ,  B8B  apactroacopy,  15*-aub#titutlon 
and  by  B-ray  cryatallography.  ton  tig  tha  nany  novel  faaturaa  found 
for  tha  diaaagnatlc  conpounda  la  tha  praaanca  of  both  B-bound  and 
aanl-chalatlng  -OBO  Uganda  in  Co(B0)(B02)2L2  and  Co(B0)2(B02)L. 
Co(B0)CB02)2(fHaTh2)2  and  Co<B0)(B02)2<TMa2Tft)2  haw#  aquara  pyranl 
dal  gaonatry  with  atrongly  bant  CHM  group*  (129*)  and  a  aaakly 
intaracting  oxygon  aton  fron  tha  chelating  -OBO  group  trana  to  tha 
nltroayl  ligand.  Tha  -OBO  Ugaad  la  Co(BO)2(B02)(PPh3)  la  alao 
aanl-chalatlng,  but  ha*  a  aignlf leant ly  longer  Co— 0  dlatanc*  of 
2.782(4)A.  Tha  -B02  and  -BO3  Uganda  la  tha  paranagnatlc 
eonplaxaa  alao  adhibit  a  variety  of  ataraochanlatriaa  fron  B-bound 
-B02  group*  la  Co(B02)2(lM*Th2>3  to  chelating  B02  and  BO3  group* 
in  Co(BD2)2(0-Tffc3)2,  c-Co(B03)2(0Hm>3)2,  and 
t-Co(BD3)2(04MaTh2)2.  Tha  intarconvaraion  react  Iona  of  than* 
cobalt-BOg  eonplaxaa  ualng  oxidants  ouch  aa  0]  gad  BO  and  tedue- 
tanta  aueh  a*  00  and  olaflna  hare  boon  Investigated.  Oxidation  of 
Co<BD)<B02)2#l>2  aad  Co(B0)2(B02)L  by  02  producaa  Co(B03)2(0-TB3>2 
aa  tha  flaal  product .  Baactlen  of  Co(B0Mfl02)2(ffc3)2  with  banaoyl 
chloride  produce*  CefBOxCKThj) .  The  reaction  of 
Ca<a0)(B02)2<m3)2  with  BO  produced  Co(B0)2(B02)(TTh3)  In  good 
yield*,  uhll*  lea  reaction  uith  CO  produoad  Co(B0)<00)(Thj)2  in 
goad  yield*.  Under  aon*  oondltlona,  lnt*  mediate*  fro*  the** 
reaction*  haw*  bean  Isolated  and  eharaetariaad  and  Mil  ba 
dla  mated. 
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tlgatlon  (1-6) . 


ooaplaasa  towards  alacttoo 

raoant  lnvas- 


a-c-a  oo 

•  '\  0 

q>~m  .  m.c* 


c0  % 

J  • 


: 


‘“ft  00 

<*-«!.  i,',* 
/  »  »  ^ 
00  00  CO 


GOOD 


9»tCO)J*  00  ■  o 

1  %  0  %  r 


••A  X— 

0  I  00 


0 

<>  a  o 


0-0  00 

%  <  0 

0  \  0  X 

00  C  00 


"T*1"  «*  natal  lie  pomaldss  with 

zssz? .ssrsu-2 

bpUaniaaaf  thaaa  ntwtnsi  Ims  an  tbs 

aealysod  iy  bstamblnstalUc  syafos  «&U  bs 

1  .Curtls  M.p.  i  MaMsrla,  L.  j  Fotlnos,  M.A.  tn  Daaetlalty  or  Natal- 
TSf1  TN^ntomt.,  M.  ,  A*.  Chan.  soc.  ,  anahinotco, 
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PERQXOFLUOROCOMPLEXES  OF  NONTRANS1TJONAL  ELEMENTS 
S.G.  lopolltov  and  B.N.  Chernyshov 

Institute  of  Chemistry  of  the  Par  Eat  tarn  Center  of  the  Academy  of  Sci 
ences  of  the  USSR 

Hitherto  unknown  hydrogenperoxofluoro  complexes  of  elements  of 
main  groups  Ill  and  IV  have  been  studied  by  ,*T.  HB,  and  u*Sn  NMR 
methods  (1.2).  Oct abedrai  species  UP,  (OOH)Jt»  (M*Ge,  Sn)  and 
tetrahedral  species  BF,*  (00H)«_„  five  upfleld  '*F  signals.  All  Isomers  in 
these  series  of  species  have  been  identified,  and  quantitative  correlations 
established.  The  a  and  ir  donor  properties  of  00H  cause  a  a  Is  effect  of  )i-F 
beads  in  the  bydrogenperoxofluorocomptexes. 

The  nature  of  '*F.  UB  chemical  shifts  in  the  hydroganperoxofluorn- 
b orates  is  examined  in  terms  of  quantoobendoel  nuclei  magnetic  screen¬ 
ing.  In  addition,  their  stability  constants  (3)  and  the  chemical  shifts 
dependences  on  the  complexes'  eutostitutors  number,  n,  ere  determined. 

NMR  spectroscopy  bad  advantages  in  the  nontransltlonal  elements 
heteroiigend  complexes  investigation  in  solutions  in  presence  of  fluorine 
compounds. 

1.  Chernyshov,  B.N.,  G.P.  Shetinina,  E.G.  ippoiltov,  Kkord  AMs,  d,  1520, 

1M0. 

2.  Chernyshov.  B.N.,  »A  Didenko,  S.G.  Ippolitov,  JMM|f  AcadamH  MovJk 
SSSR,  282,  828. 1082;  Kaord.  AMs.  9,  210,  1083. 

3.  Chernyshov,  B.M..  G.P.  Shetinina,  B.G.  IppoKtov,  Vital  Nnrg  KhimvH. 
10,  2802.  1082. 
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BIS-NACROCYCLBS .  THE  COORDINATING  BEHAVIOUR  Of 
DOUBLE- RING  OCTA-AZA  LIGANDS 


Luigi  fabbriaal 

Dlpartiaento  di  Chiaica  General*,  Univerait*  di  Pavla,  via  Tameel 
11  12,  27100  Pavia,  Italy 


Bla-aacrocyclea  are  aoleculee  in  which  two  cyclic  eub-unlta  an 
linked  together,  for  lnatance  by  an  aliphatic  chain.  Bach  sub-unit 
nay  Incorporate  a  natal  ion  and  the  two  encircled  eationa  dleplay  In 
dependent  or  autually  dependent  activity  depending  upon  the  length ~ 
of  the  Joining  aegaent. 

He  have  recently  developed  a  aynthetic  method  for  the  prepare 
tlon  of  bia-aacrocydea,  whoae  a uh- unite  are  tetra-aaa  ayateae  con 
talnlng  two  aalno  group*  and  two  aaldo  group*.  The  two-eubunlta  may 
b*  linked  through  aalne  nitrogen  ataaa  or  thrwwh  carbon  atoa*  of 
the  aliphatic  backbone.  Bach  ring  can  incorporate  a  aetal  Ion  (e.g. 
CuIX)  with  aiaultanaoua  de protonation  of  the  two  aaldo  group*. 

Ring-to-rlng  effect*  will  be  di*cu***d  with  apodal  regard  to: 
1)  the  etepwiae  incorporation  of  two  Cu11  ion*  followed  by  equill- 
briua  atudlee;  11)  the  aetal-aetal  Interaction  aonltored  by  BSR; 
111)  the  electrochealcally  reversible  oxidation  behaviour  of  the 
two  aetal  centre*  (CuIX/CuIIX  redox  change)  in  aqueous  solution. 


40 


SYNTHESES ,  STRUCTURES,  AID  MAGNETIC  PROPERTIES  OP 
p-CARBOXYLATO  DICOPPER(II)  COMPLEXES  WITH  SCHIFP  BASES 
DERIVED  PROM  1 .3-DIAMIHO-2-PROPANOL  AND  VARIOUS  6-DI¬ 
KETONES  OR  SALICYLALDEHYDE. 

Slgeo  Klda.  Masataka  Takeuchi  ,  Kazuhlro  Takahaabl 
and  Yuzo  Nisblda 

Department  of  Chemistry,  Faculty  of  Science,  Kyuebu 
University  33,  Hakosakl,  Hlgasblku,  Fukuoka  Bl2,  Japan 


Alkoxo-  and  carboxylato-bridged  blnuclear  copper(II) 
complexes  nevly  synthesized  here  are  unique  In  bearing 
a  very  large  Cu-O-Cu  angle ( 109  “  13h°) .  The  complexes 
vere  prepared  by  reacting  the  Schlff  base(H>L-a,  HjL-J  , 
or  HjL-s),  copper(II)  acetate(or  benzoate),  and  triethyl- 
amine  in  methanol  In  1:2:3  mole  ratio,  where  HiL-a , 

HsL-J,  and  HsL-s  represent  Schlff  bases  derived  from  1,3- 
dlamlno-2-propanol  and  acetylacetone ,  2-acetyl-l , 3- 
pentanedlone ,  or  sallcylaldehyde ,  respectively. 

81ngle-crystal  X-ray  analyses  have  revealed  that  all 
the  complexes  consist  of  blnuclear  unit  shown  In  Fig.  1. 
In  the  case  of  Cu*( t-J )CH,C00  the  blnuclear  units  are 
further  linked  by  the  weak  coordination  of  the  acetyl 
oxygen  to  a  copper  atom  of  a  nelbourlng  molecule,  from- 
lng  Infinite  linear  chains. 

It  has  been  widely  accepted  that  anti ferromagnetic 
Interaction  Increases  with  Increasing  Cu-0-Cu  angle  In 
dlalkoxo-  or  dlhydroxo-bridged  copper(II)  complexes. 
However,  In  the  present  complexes,  despite  the  large 
Cu-0-Cu  angles,  the  magnetic  momants( listed  In  the  Table) 
are  showing  only  weak  antiferromagnetism  In  contrast  to 
the  strong  spin-coupling  In  conventional  dlalkoxo-brldged 
copper  complexes.  Especially,  in  the  case  of  Cu»(L-j)- 
CBsCOO  the  magnetic  moment  at  room  temperature  Is  nearly 
normal  and  the  Weiss  constant  Is  -2kK.  In  order  to  give 
a  reasonable  explanation  of  the  weak  anti  ferromagnetism 
In  the  present  complexes,  some  Improvement  seems  to  be 
necessary  for  present  superexchange  theories. 


complex 

Cu-O-Cu 

Waff 

Cut (l-a ) CHfCOO 

133* 

1.6U 

Cut<L-j)CI,C00 

109 

1.T7 

Cu, ( L-s )CNsC00 

139 

1.55 

Cu, ( L-s ) CgH, COO 

133 

1.65 

Cut(L)RC00 


BIKUCLEAR  METAL  COMPLEXES  OP  H,H' ,H",S"'-TET1AKIS(2- 
AMINOETHYL) CTCLAM 


Ichiro  Mur as a,  Hiroshi  Sonoda,  Masahlro  Mlkurlya,  and  Sigeo  Clda 
College  of  General  Education,  Kyushu  University,  Fukuoka  810,  Japan 


He  have  aynthaalzed  the  titled  ligand (TAEC)  by  the  reaction  of 
N-toaylasirldlne  with  cyclsm  followed  by  acid  hydrolyaia.  TAEC*8HBr 
or  free  TAEC  reacted  with  excess  copper (II),  nlckel(II),  and  cobalt 
(II)  Iona  to  give  blnuclear  complexes.  The  complexes  obtained  were 
(CU2(taec)  ]Br,(C104)_  (x-4,  y»0;  x-1,  y-3}  *-0,  y»*),  [Hl2(taec)l- 
(C104)4,  and  [Co2(taec)]0fi-X3  (X«C104,  PPa). 

The  cryatal  etructure  of  [Cu2(taec)](C104)4  haa  been  elucidated 
by  the  X-ray  ana ly a la  aa  shown  In  the  flgura.  The  cycle*  aolety  In 
the  complex  takes  a  folded  conformation  and  the  copper(ll)  ions  are 
not  In  the  ring  but  located  outside  to  form  square-planar  chelates 
with  the  pendant  amino  groups.  The  d-d  band  is  at  19,200  cm pi  In 
solid  and  17,700  c*-1  in  water. 

(Cu2<taec))Br(C10^)3  and  (Cu2<taec)]Br4  showed  absorptions  both 
at  16,300  ca-1  in  water  aa  well  aa  In  solid  suggesting  the  coordi¬ 
nation  of  a  bromide  ion.  For  [Cu2<taec)]Br(C104)3,  the  magnetic  sus¬ 
ceptibilities  obeyed  the  Curle-Velss  low  in  the  range  297-87  K  with 
0— 24  K,  Indicating  that  an  antlferromaguttlc  spin-exchange  Inter¬ 
action  la  operating  between  the  copper (II)  ions  through  the  bronlde 
Ion.  Thus  the  atructure  of  these  complexes  may  be  different  from  the 
figured  one.  The  X-ray  analysis  Is  under  way. 

[Ml2(taec)] (C104)4  was  dlaawgnatlc  and  showed  the  d-d  band  at 
22,000  cs"1  in  solid,  which  Indicates  a  square-planar  environment 
around  the  nickel (II)  ions  and  probably  takas  a  similar  configura¬ 
tion  to  the  figured  one. 

For  (Co2(taec)]0S(C104)3,  Vqh  appeared  at  3,560  cm”1  and 
U^ff-A.l  B.M.  at  room  temperature  which  Is  a  little  lower  than 
those  for  ordinary  high  spin  cobalt (II)  complexes.  Some  Interact¬ 
ion  is  expected  between  tha  two  cobalt  Ions. 

Synthesis  of  analogous  tetraasamacrocycles  and  their  complexes 
will  be  presented. 


(Cu2 (tamo) ] (0104)4 


Cu-Cu  5. 479 (1)A 
Cu-N(l)  2.066(4)1 
Cu-M (2)  2.000(6)1 
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aoaoMclaar  coaplama  wick  Cw(II)  and  Ri(II) ,  which  ora  kinotically 
Mila  la  acid  mad  baaa,  and  tba  dicaociatioa  kinetics  will  bo 
diacuaaod. 

Biaucloar  copper  (II)  aad  aickol  (II)  eonplaaoe  «ra  tonal  by 
(II)  aa  a boon  ia  (III)  whoro  I  •  Ha.  X-ray  data*  iodicaeoa  a 


V  y  V 

v  ft 


(m)  or  Cu.(*> 


Or— Co  ooparatioa  of  3.  #344  oaf  Chora  ia  o  ralativaly  strong  aati- 
farroaataocia  iatoraetioa  between  tba  eoppar  caatraa.  Kadwctioa 
of  cbo  diaaaa  wick  MaM*  givaa  tho  aaewracod  C-owao  aad  C-tocomU 
aaarocywloo  wkiok  oaa  ha  oopogaeed  hr  fractional  crystallisation. 

Tho  toortlaacloa  ohandoary  of  cho  codocod  Uganda  will  aloe  ho 
diaoaoaad  ia  detail. 


1.  m  Marcia.  J  I  Tinea  aa,  4  I  Mar  call  aad  C  J  Willio,  Inara 
Chan  IMO.  It.  S3M. 

2.  K  W  May  aad  >  boohi.  Inora  Ckia  Acta  1M2.  >2.  W. 

3.  N  Tanaahita,  I  Xta  aad  T  I  to,  Inora  Chan  IMS,  22,  2102. 
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PROK  POLYNUCLEAR  10  TRIEUCLEAR  EETEROHETALLIC  ORDERED  CHAINS 
BY  USE  OP  A  DISSYMETRIC  BISBtD ESTATE  LIGAMD,  THE  DITHIOOXALATE  AHIOE 

Jssn -Christian  Trombe,  Catherine  Frassa ,  Alain  Clalxaa  and  Jean  Caly 

Laboratolra  da  Chlmle  da  Coordination  du  CURS  asaoclt  >  l'Unlversltd 
Paul  Sabatier,  205,  routa  da  Esrboone,  31400  Toulouaa,  Franca 


Dua  to  Ita  dlssymotrlc  configuration,  tha  dlthiooxalate  anion 
poaaaaaaa  tha  capacity  for  bridging  two  different  natal  Iona  accord¬ 
ing  to  tbalr  comparative  oxophlllc  or  aulfophilic  character,  and  for 
consequent ly  generating  aolid  nolacular  complexes  built  of  oXjdtud 
bimt£al&Lc  uilitUXt  ok  {ulUU  duuM : 

. . . (02C2S2)M(S2C202)K'  (02S2C2) . . . 

(M  ■  Nl(II),  Pd(II),  Pt(II),  Cu(II);  M’  -  Ca(II),  Zn(II),  Nn(II), 
»u(III),  Th(IV))  (Ln:  lanthanide). 

The  number  of  metal  centera  of  a  chain  la  governed  by  the 
electroneutrality  rule  and  therefore  dependa  on  the  reapectlve  oxid¬ 
ation  atate  of  the  natala  Involved  and  on  the  preeence  of  additional 
anionic  Uganda. 

When  both  N  and  M*  are  ln  the  eane  oxidation  atate  -  here  II  - 
Infinite  cbalna  are  obtained.  Thie  ability  waa  need  to  create  the 
flrat  one-dlmenalonal  ferrlnagnetlc  conpounda  with  Cu(II)  (a  “  1/2) 
and  Iki(II)  (a  •  5/2)  aa  epla  carrier!*.  In  thta  aerlea,  the  [lbdl] 
and  the  [CaHl]  derlvativea  are  laoatrnctural  ln  aplte  of  a  coordin¬ 
ate  change  on  K':  Ms  la  heptacoordlnaced  (additional  ligand:  LO) 
while  Ca  la  octacoordlnated.  In  both  eaeee,  the  Ha  or  Ca  coordin¬ 
ation  geometry  conetralna  tha  chains  to  adopt  a  slgxag  shape. 

With  M  -  Cu(II),  El (II) ,  Pd (XI) •  Pt(IX)  and  M»  -  Ln(III), 
cantroaymmatrlc  pen tanu clear  entitles  are  formed.  Again,  the  chains 
are  slgxag  shaped,  but  tha  cryatal  packing  la  dramatically  changed 
when  the  coordinate  of  the  lanthanide  foes  from  nine  to  eight. 

The  association  of  El (II)  and  Th(IV)  gives  rise  to  trlnuclear 
entltlee. 

Experlmanta  are  currently  developed  to  build  chains  with 
original  naabers  of  natal  centers  and  with  more  than  two  different 
metals  as  well.  In  order  to  get  verled  magnetic  properties. 


*  See  communication  at  the  present  Conference,  M.  Verdaguer, 
Clalxaa,  J.-P,  Renard  and  J.  Seldan. 
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DIHUCLEATINC  TSXAZOLE  LIOAHDS.  THE  STRUCTURE  OF  COORD1HATIOH 
COMFOUHDS  OF  3,5-BIS(PYRIDIH-2-YL)-4-AMI]IO-1 ,2,4-TRIAZOLE 

Fennegien  S.  Keij ,  Rob  Pries,  Jaap  G,  Haasnoot  and  Jan  Reedijk 

Department  of  Chemistry,  State  University  Leiden,  Oorlaeua 
Laboratories,  P.O.  Box  9502,  2300  RA  Leiden,  the  Hetherlanda 


3, 5-bis( pyridin-2-yl )-lt -amino- 1 ,2, l*-tr insole,  bpat,  prepared 
from  hydrasine  monohydrate  and  cyaaopyridin-2-yl1 ,  acta  as  a 
strongly  chelating  ligand.  Bpat  reacts  with  transition-aetal(XI) 
salts,  MX2  with  M  -  Mn,  Fe,  Co,  Hi,  Cd  and  X  -  Cl,  Br,  HDj,  yielding 
dinuclear  coordination  compounds .  An  X-ray  structure  of  a  Hickel(II) 
compound  was  performed.  (Hi2(bpat)2Clj(H20)2)Cl2(H20)i,  crystallites 
in  the  triclinic  space  group  PT  with  a  ■  6.81*0(2) ,  b  *  10.199(b),  c 
«  12.460(3)  X,  a  -  78.62(3),  B  «  76.47(2),  y  •  84.17(3)*,  2  ■  1. 

Pc  fir. t  based  on  U015  independent  reflections  yielded  R*  *  0.03U. 
!..•••  diut  tear  Hi2(bpat)2  Unit  (figure)  is  almost  planar. 


'* 


/ 


The  nickel  ions  are  coordinated  by  four  nitrogen  atom*  of  the 
two  tetradentate  ligands,  with  K-Bi-l-anglei  of  93.00(4),  76.74(4), 
113.67(4)  and  76.47(4)*  amt  Hi-I  distances  of  2.013(1),  2.029(1), 
2.155(1),  2.164(1)  X  .  The  axial  ligands  are  a  enter  molecule  and  a 
chloride  ion.  The  coordination  of  the  metal  centers  is  rhomb ically 
distorted  tetragonal.  Such  a  distorted  geooMtry  has  been  described 
for  a  Cu(II)  compound  of  a  related  ligand2.  The  uncommon  ligand-field 
spectrum  of  the  nickel(XI)  compound  is  interpreted  along  with  these 
findings.  Variable  temperature  magnetic  susceptibility  measurements 
or  a  srouo  of  brat  compounds  revealed  that  a  relatively  weak  anti- 
ferromagnetic  exchange  is  present.  The  exchange  in  n  group  of  copper 
compounds  with  the  related  ligand  bpt2  has  been  found  to  be  much 
stronger  anti ferromagnetic .  The  origin  for  the  differences  will  be 
discussed. 

t.  J.f.  Qeldard  sad  t.  Lions,  3.  Org.  Cham.  22.  (1965),  318. 

2.  ft.  Pride,  3.0,  Haasnoot  and  3.  Reedijk,  Proc.  lot.  Coat.  Chord. 
Cham.  21  (1982),  656. 
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DICOBALT  AMD  DICOPPSX  COMPLUES 
OP  A  MACBOCTCL1C  UGAMD 

S.M.  kelson 

Department  of  ChMistry,  Qumo's  University,  IslfMt  8T9  SAG, 

M,  Ireland. 

The  Ca  *,  Sr  *  and  Ba  *  ions  ara  templates  for  tbs  cyclic 
(2a2)  condansation  of  l.S-dlfomylf  ursn  vi eh  1 , 1-iH  snlnnpropsns  to 
afford  cosplax  as  of  tbs  20-nsuber  ed  tetra-inine  na  croc  ye  la  L  in  high 
yield.'  Hie  alkaline  earth  ions  are  readily  replaced  by  Co(JI). 
Cv(I)  or  Cu(II)  to  give  di  nuclear  coup  taxes  in  nhicb,  in  nost  cases, 
tb*  natal  ions  age  iotrano locular ly  linked  trie  too  sing le-a toe 
bridges  (e.g.  CM  ,  Ok  ,  SI  ,  M-bonded-only  kCS-,  S -hooded -only  MCS) . 
Magnetic  susceptibility  and  e.s.r.  neasursnents  confirn  that  Hie 
dinuclear  di-Co(II)  and  di-Co(II)  conplexM  are  antifarronagneti- 
cally  coupled,  the  dagTM  of  interaction  depending  on  the  nature  of 
the  bridging  groups  and  the  coordination  gecnetry  of  the  natal. 

The  di-Cu(ll)  coupler  as  undergo  ready  reduction  to  di-Cu(I) 
with  accompanying  oxidation  of  the  bridging  ligand  or  other 
available  substrate,  e.g.  catechols,  thiols,  snioes.  When  carried 
out  in  the  presence  of  didsygen  several  of  the  oeidatione  are 
catalytic  reflecting  the  ealue  of  Che  ocuplenes  aa  nodels  for 
certain  Type  1  copper  proMine.2 

1.  M.C.I.  Drew,  P.8.  Sabo,  and  8.M.  kelson,  J,  Chen.  8oc.. 
DnltonTren# . ,  1883,  1*33. 

2.  S.M.  kelson,  P.8,  Sabo,  A.  Lav  ary  and  M.g.g.  Draw.  J.  he.  Chan. 

Soc..  1983,  IQS,  3693.  - - - 
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DIVALENT  METAL  CHELATES  OP  N*  MACBOCYCUC  LIGAND 
V.B.  Rana  and  V.K.  Chauban 

Department  of  Chetniitry,  Maarut  College,  Meerut,  India 


Dtnlant  ox  oran  odium,  manganaae,  iron,  cobalt,  niekal  and  copper 
salts  react  with  m-ptaenyianedtamlne  and  2,3-butanedlone  to  form  metal 
chela taa  of  a  U-nrabarad  N*  macrocycllc  ligand:  dlbenzo-(e,l)-2,3,8.10- 
tetramethyl- 1,4.8, 1  l-tetrasacydotetradeca-[l4]-l,3,B,  10-tetraene.  The 

ohalataa  are  of  tbo  type  [M(Me4  [14]  1,3,8, 10-teteneN4)X#];  where  M»VO(II), 
Mn(n),  Ta(ll).  Co(Q).  Ni(n)  or  Cu(U)  and  XaKX  Br.  NO#  or  NCS.  The  ligand 
coordinataa  through  aU  the  four  asomsthine  nitrogens  which  are  bridged 
by  2,3-butanedione  moieties.  The  analytical,  conductance,  magnetic,  elec¬ 
tronic  and  infrared  epaetral  studies  indicate  them  to  be  distorted 
octahedral.  The  amount  Of  distortion  is  calculated  in  terms  of  DT/DQ  by 
applying  NSM  theory.  The  reaction  can  be  shown  as: 


•\=HXXW=^1 
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NEW  CYCLIC  AND  ACYCLIC  SCHOTT  BASES  DERIVED  PROM  2,8-DirORMYL-*- 
CHLOROPHENOL  AND  THEIR  INTERACTION  WITH  URANYL(V1).  COPPER(U) 
AND  NICKEL (II)  IONS 

U.  CaseUato,  D.  Fregona.  S.  Bltren.  g.  Tamburinl,  and  PA  Vlgato 
Istituto  di  Chlmioa  a  Taenetogla  dal  RadlolamanU-C.N.R.,  Padova.  Italy 


It  was  wail  establish  ad,  soma  yaara  ago.  that  cyclic  Sehiff  basas  of  the 
typo- 


can  act  as  btnuclaating  Uganda  towarda  tranaition  matal  ions,  and  homo- 
and  hatarobinuclaar  complexes  hava  boon  synthesised. 

Wa  hava  prepared  the  acyclic  and  cyclic  compart  mental  Uganda: 

A 

and  the  corresponding  ntekat(ll),  coppar(II)  and  uranyt(Vl}  mononuclear 
homo*  and  batarobin  uolaer  complazaa. 

Their  phyaicO'Chamloal  properties  bare  been  established  by  lx.,  u.v. 
and  magnetic  data.  The  catalytic  behavior  of  some  bin u clear  complexes 
prepared,  towards  the  oxidation  of  phenols,  has  been  tested  and  compared 
with  that  of  the  corresponding  mononuclear  complexes. 


AS 


PREPARATION  AND  PROPERTIES  OF  NEN  HEPTADB'TTATE  OOMPARnCKTAL 
LIGANDS  AND  RELATED  MONO  AND  BINUCLEAR  CCM’LEXES. 


U.Casellato.  D.Fregona,  S.Sitran,  S.Taafcurini  and  P.A.Vigoto 
Istituto  di  Chiaica  e  Tecnologia  del  Radioeleamti  -C.N.R.-  PADOVA 


tajr  paper*  have  been  published,  in  these  last  few  years,  dealing  with  the 
synthesis  and  physico-chemical  properties  of  binucleating  ligands.  These  ligands 
haw  two  adjacent  site,  one,  inner,  containing  the  OjOj  coordination  sat  and  the 
second,  outer,  containing  the  OjOj  sat.  These  ligands  cm  thus  coordinate  two 
siadlsr  or  dissimilar  natal  lens  in  close  proximity  in  order  to  give  rise  to  an 
interaction  between  the  two  ionic  centres. 

Ha  hew  entanged  the  internal  site  by  means  of  a  hydrocarbon  chain  contain¬ 
ing  a  fifth  donor  atom,  by  reaction  of  p-acatoacetyl phenol  or  3- forsvl salicylic 
acid  with  amines  of  the  type:  ”2*- (CHj^-X- (CH2 MWC,  P-C^Hj). 
The  Schiff  bases: 


Mr  n  bettor  knowledge  of  An  prspartiaa  of  ehoaa  caoplanes,  the  ligands 
and  Njl^  on!  the  rotated  copper  (II),  Aide*  (II)  «i  wanyl  (VI)  eoapimaee 

An  catalytic  activity  of  copper  (H)  eoaptanaa  in  the  aaidatioo  reaction: 

£C-±-£C - 


> 
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or  mcaoctcuc  lxoamd  canm  or  ki(xi)  mb  cd(ii) 


and  Anthony  J.  laoof 


hyuttnt  of  rh*n< ofry  and  tioehanlstry,  Janas  Cook  oni  varsity, 
Queensland  4011,  Australia 


Patar  A.  Taakar 


school  of  Chant etry,  tolytccbalo  of  north  London,  London,  *7  80S.U.K. 


Cyclic  Uganda  ara  particularly  aultabla  for  uaa  as  natal-ion 
selective  raaganta  alaoa,  in  addition  to  usual  paranatnra  ahlch 
lafluanoa  the  affinity  of  an  cyan  phalli  ligand  for  a  partloalar  ion 
(a.g.  donor  aton  type,  chalata  ring  also*  ate) ,  the  nacre cyclic  hole 
alas  can  ba  'tuned*  to  provide  a  donor  aton  cavity  ahlch  exhibits  an 
optimal  fit  for  a  given  natal  Ion. 


ahieh  illustrate  an  additional 


hy  ahlch  naeroeyelic  ring-siaa  diacrlnl nation  nay  occur. 
Am*  (KmtMihMim  fare  loos  a  dielooation  in  the  oamplembion  be¬ 
haviour  of  a  particular  mrtal  ion  along  a  eariee  of  oloeetg  related 
maoroagolio  Uganda.  Such  a  dia location  oocura  whan  the  gradation  of 
proportion  along  tho  ligand  oariaa  triggora  a  anhetantial  change  in 
oooadtantdan  go  ana  try  or  ligand  aanfarnatlan  in  adjaoant  maplnua  in 
the  oariaa.  tho  nhangaa  in  th*nanM|innl<i  otability  vhich  aoocapany  a 
dialooation  nay  ha  aaad  to  achieve  natal- ion  diner  Ini  nation.1  this 
typa  of  naarenyal  i  a-11  gnal  diaorininatioa  differ*  fron  the  previously 
nantionod  type  alaoa  it  ia  ont  aaoaoaarily  dd'iwdret  ah  tha  close  fit 
of  tha  natal  Ion  far  tha  aaarooyelio  hole.  Diacrlai nation  nay  occur, 
far  amnyla,  area  ahan  tha  eagre nyuilc  ring  alaoa  are  aenaldaretOy 
largar  than  are  regal  rad  to  tightly  aarroond  tha  natal  Inn  involved. 

ligand  tygno  and^tho  nMU  faatorajndar^ing^iwMiJttn 


ortadnarlaa  aiU  to 

and  Od(XX)  vlth  a  n 


of  OA 


Little 
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STUDIES  IN  ALKYLTH10  DERIVATIVES  OF  INDIUM 
Hamate  Chatteri—1.  and  D.D.  Bhatnagor* 

‘PtjMiHd  of  Chemteta.  Tata  Collate,  Chalbe»a-B33  80S,  District 
Slngbbhum,  Raoohl  Univenity,  Bibar,  and  *Cheinical  Laboratories.  Univer¬ 
sity  of  Rajasthan,  Jaipur- 302  004.  India. 


A  novel  series  of  elkylthio  derivatives  (JStS)  In.l.&EtSH,  ln(SPr)j, 
ln(SBu)*  and  phenytthio  derivative  (PtaS)*lnPhSH  possessing  In-S-C  bonds*, 
has  been  isolated  from  hydrated  Indium  trichloride  to  establish  a  com¬ 
parative  survey  with  In-OrC  bonded1  highly  hydrolyse  bis  ln(0R}3  (where 
Re  Me,  Et,  Pr,  Pr1,  Bu,  Bu*,  Bul  or  Pent).  In(0Pr')*  was  found  to  yield  tri  to 
tetramerie  species  in  boiling  parent  alcohol,  whereas  In  (SR*)*  wars  insolu- 
bia  in  all  common  organic  solvents,  except  in  boiling  pyridine,  in  which 
these  were  found  monomeric  ebuUioscopicelly.  The  Lr.  studies  were  found 
inconsistent  with  their  formulations  and  the  following  three  probable  steps 
were  found  in  the  pyrolyses  studies: 

2  In(SR),  -  ln*S*  ♦  ZRSllt. 


fcisSs  +  Oh  -  BlnSa-SObT- 


1  InS  ♦  7/2  0»  -  IngOs >  2  90s T> 

The  hydrates  bis  Jn(SBu')*  [dimeric  in  bolting  bsnrsne]  could  bo  syn- 
thosteed  by  Che  thielysis  of  ln(0Pr,)s  under  rigorous  moisture- fres  condi- 

Aoknowtedgecnsnt;  Be  saptaaa  our  deep  aaaaa  of  gratitude  to  Profes¬ 
sor  R.C.  Mehrotre,  MSC. 

1.  Cbattarjea,  &,  &&  BbtdaL  and  R.C.  Mehrotre,  /.  Mbs  Asm.  5bc„  UN 
XT,  tin.  add  referaaesa therein. 

2.  Chsttwjes,  papsr  aa.  Mbf.  Prt  a  sadthis.  KVBI  lot  Conf.  wi  Coord. 
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UNUSUAL  SOLIS  STATS  FROPBKTIES  OF  NSW  COMPLSZSS  DSSIVSD  F10M 
THE  * ,  5-DlMUtCAPTO-l .  3-DITHIOLE-2-THIOK1  LIGAND 

Ml  chill  Ioumm*,  Patrick  Cannons*.  Mary  Garbeuokaa**,  Leonard 
Intarraate**,  John  Kaopar**,  Jiia-Kirri  Legroa*  and  Lydia  Valada* 

*  LCC  Cara,  205  louta  da  Harbootte,  31*00  Touloaaa,  FIANCE 
*•  Ganaral  Slactrlc  RU>,  P.O.lox  8,  Schenectady,  R.T.  12301,  USA 


Tha  natal  canplasea  of  tha  * , 5-dlaercapto-l , J-dlthloli-2- 
thlona  ligand  (or  dlaarcaptolaotrithlane  ■  dnlt) 1 2 3  can  ha  uoad  aa  a 
aonrea  of  now  coopoonda  exhibiting  one  and  aolld  atato  (aloe trie, 
aagnetlc,...)  properties*’  . 


Tha  [K(*dt)jl"'  cnaplaiaa  (n  -  0,  1,  2) 


Thin  new  conpounda  are  of  two  an  In  types  :  (1)  "lon-ridlc*l 
aalta"  [M(dnlt).]C  ,  where  C  la  a  cowntercatlon  with  0<x<l,  and 
(11)  r-donor . acceptor 
donor  aolacula  with  y>l. 


D.  DKOdtlj]  y,  whara  D  la  a  t~ 


Tha  aynthaala,  atractnrd  characterisation,  tranaport  praper- 
tlaa  and  tha  raaalta  of  aagnotoreslstanea,  aagnetlc  susceptibility 
and  S.8.K.  atndlaa  will  ha  daocrlhad  for  naw  conpownda  of  both 
typaa  with  M  ■  Ml,  N,  Ft,..,,  and/or  C  *  NDn  ,  Asih  .....  and/or 
D  •  aabatltntad  darlvatlwaa  of  tetrathiafdvalJba. 

Thaaa  raaulta  will  bo  diaoaoaad  In  tamo  of  tha  alactronlc 
a  tractor  a,  tha  cryatal  atnetnra,  tha  "freer  load"  ontdatlon  atata 
In  tha  loa-radlcal  aalta,  tha  deltas  of  charge-transfer  haawaan 
tha  doner  and  tha  accaptor  nolaculaa  and  tha  antant  of  latraatack 
and  lntaratack  alactronlc  conpllag.  Ft  on  the  latter  wlowpolnt,  it 
will  ha  ah own  that  tha  nee  of  anlfur  atona  on  tha  periphery  of  tha 
no  la color  wait  u  a  naana  of  axtondlas  the  «-olactron  ayatana  and 
proaattag  lntaratack  electronic  conpllag  la  aa  effoctiwe  strategy 
in  realising  tha  objective  of  a  "tree  3-0  neUcoler  natal". 

1.  C.  Stalnaeke,  1.1.  Staler,  I.  Klmae  and  S.  layer,  Fhoapborua 
and  Snlfnr,  1979,  £,  49. 

2.  L.  Valada,  M.  Sonaaaan,  A.  Glalaea  and  F.  Caaoaos,  J.  Chan. 

Sac.  Chan.  Com*.,  19S3,  110. 

3.  M.  Sonaaaan,  L,  valada,  M-F.  Srwnlfnal,  F.  Caaaons, 

M.  Oarbaaakaa,  L.  Iatarranta  and  J.  Keeper,  Nona.  J.  Chin., 
1904,  8,  la  prana. 
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SYNTHESIS  AND  COORDINATION  CHEMISTRY 
OF  SOME  NEW  ANIONIC  TRIPOO  LIGANDS 

Samuel  0.  Grim.*  Samuel  A.  Sangokoya,*  Richard  D.  G1Tardi,b  Ian  J. 
Colquhounc  and  William  McFar1anec 

‘Department  of  Chemistry,  University  of  Maryland,  College  Park, 
Maryland  20742 

bNaval  Research  Laboratory,  Washington,  D.C.  20375 

c Department  of  Chemistry,  City  of  London  Polytechnic,  London  EC3N 
3EY,  U.K. 


We  have  recently  shown  that  trls(dlphenylthlcphosphlnoyl)- 
ne thane,  [Ph2P(S)]aCH,  HTr1sS3,  can  be  deprotonated  to  give  the 
mesomerlcally .stabilized  anion,  TrlsSj,  which  has  been  Isolated  as 
the  stable  Li  and  n-Bu4r  salts.  z  Some  preliminary  coordination 
chemistry  with  Ng{ll)  has  been  reported3-4  and  we  report  additional 
ligand  syntheses  and  coordination  chemistry  here. 

TrlsSj  reacts  with  Zn,  Cd.  and  Hg(Il]  halides  to  give  com¬ 
plexes  of  the  type  TrlsSjMX  In  which  TrlsS,  behaves  as  a  uninega¬ 
tive  trlpodal  sulfur-bonded  six-electron  donor.  The  resulting 
complexes  are  cages  with  carbon  and  the  metal  as  bridgeheads  In  the 
six  ma^orad  chelate  rings  and  are  similar  to  the  polypyrazolyl 
borate  complexes.  TrlsS,  also  reacts  with  Cu(I)  halides,  or  *~ 


L  ^KUMUm 


pi exes  of  the  type  TrlsSjHL.  The  x-ray  crystallographic  determi¬ 
nation  of  TrlsSjAgPfn-Su*,  reveals  a  cage  complex  In  which  the 
three  sulfur  atoms  are  bonded  to  silver.  Comparisons  of  structural 


three  sulfur  atoms  are  bonded  to  silver.  Comparisons  of  structural 
and'NMR  data  among  HTrlsSj,  TrlsSj,  and  TrlsSjAgPfn-Bulj  will  be 

Further,  the  analogous  compounds  [Ph2P(0)]n[Ph,P<S)]a  .0 N, 
where  n«l  ,2  or  3  and  their  respective  anions  TrlsOSj,  TrlsO-S- and 
TrlsOj  have  boon  synthesized  and  some  of  their  coordination  chem¬ 
istry’*!  s  presented.  Whereas  TrlsSj  with  Its  "soft"  donor  sulfur 
atoms  fleers  "soft*  metals  such  as*Ag(!)  and  Hg(II),  the  T risOj 
favors  "harder"  metals  such  as  these  of  the  first  transition  series. 


1.  S.O.  Grim,  S.A.  SengokSM,  I.J.  Colguhoun  and  N.  Mcfarlane,  J. 
Cham.  Soc.,  Chon.  Comeun.  1992,  930. 

2.  S.O.  trim,  R.D.  Gilardl  and  $.A.  Sangofcaya,  Angow.  Cham.  let.  I 
Engl.  1913,  22,  254. 

3.  $.0.  Srlaur.lt.  Smith*  L.C.  Satek,  I.J.  Colguhoun  and  W.  Mc- 
Farlane,  Polyhedron  19i3,  J,  137. 

4.  S.O.  trim,  S.  Nltteto.  ff.l.  Amman,  P.N.  Smith,  I.J.  Coleeheun, 
N.  MeFarlane  and  J.R.  Holden,  Inery.  CM*.  Acta  fill*  22.,  Ull. 
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THE  REACTION  OF  Mn  WITH  TOLUENE-i,2-OITHiOLATE  (tdtk  SYNTHESIS 
AND  STRUCTURES  OF  [MnCtdtH]*-,  [MnftdtH]*  AND  [Mn<tdt>.MeOH]- 


Klaus  Greiwe*  Bemt  Krebs  and  Gar  aid  Henkel 

Anorganisch-Chemisches  Inatitut  dar  Univarsitit  MQnstar 
Corrensstr.  3d,  D-4400  MU  ns  tar,  Fader  al  Republic  of  Germany 


In  contrast  to  Iron  the  chemistry  of  manganoaa  in  the  oxidation  states 
♦2  and  +3  with  sulfur -containing  ligands  such  at  thiolates  or  dithiolenes  is 
not  well  developed  though  both  metals  are  direct  neighbors  of  the  periodic 
table.  Structurally  identified  manganese  complexes  with  applet*  thioiate 
coordination  have  been  limited  to  the  monomeric  anion  [MntSPhiu]** 1  and 
the  dimeric  compound  [Mm(S{CHi},S)«]*”  *(1)  both  of  which  exhibit  the 
structural  characteristics  of  their  iron  counterparts. 

During  our  investigations  on  manganese  sulfur  compowds  we  have  iso¬ 
lated  the  mononuclear  complex  [Mnttttis]**  Q)  (tdt  >  teiuane-l,2-dithio- 
late)  as  well  as  its  oxidized  analog  tWWtdtWQ).  Prom  methanolic  soluti¬ 
ons  2  can  be  isolated  as  [Ph«PUMn(tdt>i}.2MeOR  (M,  whereas  3  crystalli¬ 
zes  together  with  [MnftdthMaOH]*  (g)  as  mized  PtuP*  salt. 

The  X-ray  structure  deter¬ 
mination  of  4  demonstrates 
an  extremely” distorted  sul¬ 
fur  tetrahedron  (mean 
MnCft-3  2.41 1  K  S-Mn-S 
tt.7  to  124.4  • 
b),  wheraas  for 
planar  sulfur 
(mean  MnCRD-S 
observed  (see  figure  a).  Hie 
structure  of  derives  from 
2  by  addition  of  a  methanol 
molacula  whoso  oxygen 
atom  expands  the  coor- 
dinatiwi  «har*  of  mms- 
gaaoaa  towards  a  square 
pyramid  (main  MnOBM 
aK  In  contract  tn  1 
the  structure  of  3  does  net  reflect  dm  arcMtectur*  of  dm  Iran  dorivativa 
though  soma  stndSrities  between  the  mononuciser  MnS*  units  of  3  and  the 
PeS*  subwdts  of  dm  btnedaar  [Feritdti.]*"  *aaiep  are  obvious. 

The  msngawsse  sulfur  chemistry  mey  also  piey  an  important  role  In 
bioiogicsi  systems  se  dm  presence  of  manganese  In  various  blomolicuiss  is 
firmer  established*;  s»  MWPjqis)  bend  Is  dtseuarad  as  a  structural 
sieemnt  sf  die  active  protein  center  of  odd  phoaphotasK 
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SOn  CHEMISTRY  IK  THE  LAMELLAR  MPS.  SERIES  :  EXAFS  CHARAC¬ 
TERIZATION  OF  Mn^Ki^PSj  HETEROMETALLIC  LAYERS. 

Ran*  CLEMENT?  Yv««  MATHEY*  and  Alain  MICHALOHICZb 

a  -  Lab.  da  Physicochida  MinCrala  and  ERA  672  ,  University 
PARIS  SOD  9IA05  ORSAY  -  FRANCE  . 
b  -  Lab.  da  Physicochisu#  Structural*,  University  da  PARIS  Val  da 
Mama,  94000  CRETE IL  FRANCE  and  LORE  .  91405  ORSAY  FRANCE 


Transition  —tal  haxathiohypodipbospbates  MPS,  for*  a  class 
of  laaallar  sesdconductors  which  give  risa  to  a  ratnar  unco-on 
inearealatlon  cha* istry.  Indaad  ,  baa Ida  intercalating  alectron 
donor  spacias  through  guest-*  host  alactron  tranafar  (  a  nachanian 
which  has  lad  to  tha  raalisation  of  lithi—  battariaa  )and  thus 
rasa— ling  tha  transition  — tal  dlchalcogsnidas  ,  several  MPS 
ara  also  abla  t»  taka  up  cationic  apacias  in  tha  intarla— liar3 
spaca  to  give  intercalation  eoapotmds  —ara  tha  positive  charge  of 
the  ine*rt*d+sp*ci*s  ia  balanced  by  a  corresponding  loss  of  intra- 
la— liar  tr  cations  (  a  nachanian  so  far  unknown  in  intercalation 
chemistry1)  .  Alkali  —tal  cations  inserted  this  way  ara  solvated 
and  highly  —bile  ,  and  they  can  be  exchanged  against  a  variety  of 
other  cationic  spacias  as  bulky  as  tha  tris(2-2'bipyrldyl)Rn(II) 
complex2  . 

The  a in  of  tha  present  — rk  is  tha  search  for  a  soft  snd 
general  —  thod  for  synthesising  hetero—  tallic  layered  —  terials 
possessing  paraang— tic  ions  ia  strong  interaction  .  The  key  idea 
relics  on  the  possibility  that  labile  inserted  transition  —tal 
cpecies  would  be  able  to  juap  back  into  tha  available  intrala— liar 
voida. 

Tha  obtained  single  phased  — tarial  has  bean  characterised  by 
powder  X  ray  diffraction  ,  — g— tic  neasura— nts  and  EXAFS  spectros¬ 
copy  at  both  nengeaas*  and  nickel  edges.  Ths  reaction  process  first 
involves  tha  exchange  of  the  hydrated  X*  ions  by  hydrated  nickel 
species,  followed  by  a  dehydration  step  ,  whereupon  the  nickel  ions 
leave  the  intarla— liar  spaca  and  go  into  the  intrala— liar  — n- 
genase  vacancies.  Ths  —tarial  obtained  in  this  soft  way  appears 
practically  identical  to  a  —tarial  of  tha  sa—  composition  prepared 
by  a  conventional  high  teaperatura  technique.  A  reaction  —  eboni¬ 
te  suggested  to  account  for  such  a  surprisingly  high  — billty  of 
cations  in  a  la— liar  structure  at  roo*  temperature.  It  essu— s  the 
existence  of  a  dynamical  equilibri—  in  the  dose  vicinity  of  the 
layers,  between  the  solid  host  structure  — d  the  solvated  M2*  and 
**  species. 

(1)  R.  Clean—,  J.C.R.  Che*.  Co— un., 1 960,  647. 

(2)  I.  Clean—,  J.da.Cban.loc.,l9Cl,l03,  6996. 
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METAL  COMPLEXES  WITH  STEHICALLY  ENCUMBERED  THIOLATE 
LICANDSj  MODELS  FOR  METAL-SULFIDE  HETEROGENEOUS 
CATALYSTS 

J (r 

Michelle  Millar  and  Stephen  A.  Koch 

Department  of  cheaistry,  Maw  York  University,  Maw  York, 
N.Y.  USA  100031  Dapartaant  of  Chemistry,  Stata 
University  of  Maw  York  at  Stony  Brook,  Stony  Brook,  N.Y. 
USA  11794 


Ha  Sara  Doan  using  sterloally  hlndarad  thiolata 
Uganda  to  prapara  ooordinatlvely  unaaturatad  aetal- 
aulfur  eoaplexss  to  aarva  aa  alapla  aodala  for  tha 
aotlve  aitaa  of  aetal-sulfide  hataroganaoua  catalysts. 
t,M(SR). (CHxCM) j L M«  Ru,  0a|  MS  -  2, 3 ,5 ,6-tetraaethy lbeo- 
xenethXolate  1C.qH.vS)  and  2,4t6-trlisopropylbensene- 
thlolata  (C^«H.;,jS) J^raaot  rapidly  with  CO  at  rooa 
taaparatura  and  atmospheric  praaaura  to  giva 
(M(SR) .(C0)i .  Tha  foraula  and  molecular  atruotura  of 
LRu(SC*qH.|*)  .(CO)  J  wars  oonfiraad  by  an  X-ray  oryatal 
atruotura  determination.  Tha  CO  ligand  oooupias  an 
axial  position  of  tha  trigonal  bipyraaldal  coordination 
cantor.  Thasa  iM(SR) , (CO) J  ooapounda  provide  rara 
axaaploa  of  ooapounda  containing  a  CO  aolaeula 
coordinated  to  a  aatal  in  tha  formal  +4  oxidation  atata. 
Raaotivlty  studios  with  RMC,  NO,  HgS,  thiophana,  alkynaa 
and  alkanaa  will  also  ba  discussed.  Tha  ability  of 
sulfur  ligands  to  incraaaa  the  f -basloity  of  high 
oxidation  stats  aatal  cantors  aay  ba  a  key  feature  in 
tha  aechanisa  of  hataroganaoua  setal-sulfide  catalysts. 
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PALLADIUM  AMD  PLAIDRJM  CCMPLKXES 
Of  QlISAZOLI-THIOn  MOUCDUS 

Unto  M,  htUr,  Stic  8.  taper  and  Willi*  k.  Tomlinson 

School  of  Chemical  •  Life  Sciucti,  Rewcaetle  Polytechnic, 
Newcastle  upon  Tyne,  Mil  8ST,  log lend 


Cosy  leas*  of  Palladium  (II)  and  Platinum  (II)  with  Imideaoline- 
2-thioM  (fat) ,  l-Methylinldaioline-2-thlona  (Mint)  and  1,3-Dinathyi- 
ini daaoline-2-thlone  (Mint)  have  boon  prepared.  Both  neutral  and 
acid  nadia  hove  hem  need  la  the  ayntheaoa  in  order  to  eatahlieh 
whether  the  coordination  chemistry  of  the  neleculaa,  with  theae 
natal*,  ia  pB-dopendant . 

Cmpniind  acoiehionetriea  have  been  eatabliahad  bp  chenical 
(C.H.B)  and  themal  aaalpaia  method  a,  the  latter  allowing  the  extent 
of  hyd  ration  in  die  complexes,  Further  charactariaatioa  boa  bom 
obtained  bp  X-ray  Pander  Diffraction  Methods,  Infrared  and  Electronic 
Spectroecopy  and  electronic  Conductivity  Moeeutaaoata. 


The  crystal  atructwraa  of  (MOflnt)  .)Cl.,2k,0  (M  -  Pd(Il)  or 
Pc(ZI))  (1,2)  haws  also  bom  obtained  free  tingle  crystal  X-ray 
studies,  confirming  the  presence  of  uncoordinated  HjO  molaculea, 
ionic  chloride  ions  and  square-planar  M8g2*  entities  linked  bp 


I. 


1 


I 

t 


X.B.  O'Moill,  B.S, 
Inorg.  Chin.  Acta 


k  »  K1  •  H  ■  Iaidszoline-2-thioo*  (Set) 

K  -  H,  R1  -  CH,  -  l-Msthplinidasolina-2- 
thione  (Mint) 

k  •  k*  •  CH.  ■  1, 3-Dins thy lieideaoline-2- 
thiona  (Mint) 


.  kaper,  J.A.  Daniels  and  I.V.  Moooll 
M<3>  (1992)  79-84 


2.  L.M.  Butler,  J.k.  Cr sigh too,  k.k.  Oughtrod,  B.S.  Kaper  and 
t.W.  Moooll 

Inorg.  Chin.  Acta  75(2)  (1983)  149-154 
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SYNTHESIS  AND  CHARACTERIZATION  OF  THE  COORDINATION  POLYMERS  OF 
COPPEROD  AND  NlCKEL(n)  WITH  PSEUDOTHIOHYDANTOIN  (PTH) 

LJ.  Paliwal  and  N.3.  Bfaave 

Chemistry  Department,  Nagpur  University  Campus,  Nagpur,  India. 


In  the  present  communication  attempts  have  been  made  to  synthesize 
and  characterize  the  number  of  coordination  polymers  of  copper(H)  and 
nickel(n)  with  Pesudothlohydantoin  (PTH)  in  varied  solvent  media  and  at 
different  temperatures. 

It  has  been  observed  that,  in  case  of  nickel(H)-PTH  polymers 
(prepared  at  different  temperature  and  in  different  solvent  media).  Ni(Il) 
ion  is  surrounded  by  octahedral  environment.  Whereas  in  oopper(Il)-PTH 
polymers  two  types  of  geometries  can  be  predicted:  (i)  Coordination  poly¬ 
mers  of  copper(H).  synthesized  below  temperature  ?5*C  and  in  different 
solvent  systems,  are  found  to  be  octahedrally  surrounded  copper(II)  ions, 
(ii)  Copper(n)-PTH  polymers  obtained  above  7S*C  are  assumed  to  be 
square  planar. 

Characterization  of  the  coordination  polymers  has  been  undertaken 
with  the  help  of  electronic,  IR  spectra  and  magnetic  susceptibility  meas¬ 
urements. 

On  the  basis  of  elemental  analysis,  composition  of  the  coordination 
polymers  ore  suggested  as  (Ni(PTH)ZH»0)a,  (Cu(PTH)ZHE0),,  and 
(Cu(PTH))B. 


i 


i 


58 


H.5-9 


SYNTHESIS  AND  REACTIVITY  OP  POLYSULFIDE  RING 
COMPLEXES  OP  NICKEL (II) 


Sabvasachl  Sarkar  and  K.N.  udupa 

Department  of  Chemistry*  Indian  Institute  of  Techno¬ 
logy,  Kanpur  208  0i6,  India 


Recently,  nickel  Joined  the  group  of  transition 

metals  relevant  in  biological  redox  reactions  parallel 

1  —  5 

to  iron-sulfur  proteins.  The  occurrence  of  Ch  ,  3 


on  primordial  earth  suggests  that  there  may  be  the 
importance  for  the  evolution  of  these  enzymes  on  the 
chemistry  of  Ni2+/CN”/S2“.  It  is  well  known  that  cya¬ 
nide  ion  readily  removes  sulfur  from  sulfur  chains  with 


the  formation  of  thiocyanate.  Of  interest  to  us*  then, 
is  the  reaction  of  the  readily  formed  Ni(CN) 4  2“  with 
polysulfide.  Quite  unexpectedly  this  reaction  led  to 
the  isolation  of  a  new  nickel (IX)  polygulf ide  chelate, 
N1S102-.  When  the  same  reaction  is  carried  out  in  DKF 
medium  using  Sq/KOH,  instead  of  aqueous  polysulfide, 
complex  of  the  type  (CNjjNiSj  2“  is  formed.  These  com¬ 
plexes  were  isolated  as  tatrsphanylphoaphonium/tetra- 
phenyl arson ium  salts  and  were  characterized  by  element¬ 
al  analysis,  ZR*  Raman,  nir/vis/uv  and  XPE  spectroscopy. 
The  redox  chemistry  of  these  conplexes  was  followed  by 
cyclic  voltametry.  Oxidation  of  N1S^02-  with  oxygen, 
resulted  in  the  isolation  of  a  new  species,  Nislt)oa  **, 
Such  reactions  ere  relevant  to  the  metabolism  of  photo¬ 
tropic  microorganisms  which  oxidize  S°  or  S2~  and  are 
effective  in  the  sulfur  cycle.2  Complete  structural 
characterisation  of  this  oxidized  species  is  under  in¬ 
vestigation  and  the  results  will  be  discussed. 


1. 

2. 


A.V.  Xavier,  M.  Taixaira*  I.  Hours.  J.J.O.  Hours 
mod  J.  LeCall,  Inorg.  Chim.  Acta*  1983,  2i>  13. 


(a)  H.  Botha  and  A 
vier,  Amsterdam,  197? 


isaiNiawa b%,. 

energy  and  Environment,  Cl 


39 


ttaS-10 


anonoeoarr  zmatzojai<m  or  aom  p-  amd 

d-KDIII  00HPUZX8  WITH  SULPHQX-OOITAI- 

ma  lxoabds 


Xe.H.Bekhue,  Ye.Xa.Kaloatarova 
Tadjik  0tat»  Quire rwlty,  Lenin  at., 17,  Onahanhe,  UB88 


Am  a  reeult  of  p-  and  A-eleaeat  ooaplesea  (Mi,  Or, 

V,  7b,  Bl,  Ha)  laaeatlcetlon  with  naoronoleeuler  ml* 
phur-eontolniac  llcaada  by  *7A,  XB.  BTB-apeetroaeopy 
nethoda  It  baa  been  oonoludod  about  natal  coordination 
proooaa  la  polywar  aatrlx  and  aaeronoleoule  coordina¬ 
tion  oentre  eonpoaitloa. 

Flbrooa  naoroneleeale  llnaada  are  tbloaaldated  oopo- 
liair  TWA  with  polmkrllonlirlle  (7A1)  and  polyakrilo- 
nltrile,  functional  croupe  of  whleh  Sa  m  c«8 

%®2 

COOHj  08}  OOB.)  oca  tain  oxygen,  aulphar  and  altrofan 
donor  atone. 


Imreaticatiar  ecnplexee  eleneat  aaalyala  baa  ahown, 
that  aalater  and  poleaeat  oontalnlnd  ratio  la  2«1  for 
Hc(Il)7fb(II)  and  3<1  for  Si(ZXI),  that  ladloatee  of 
tbeae  natal  eoordlaatloa  with  aulphar  a  ton.  while  d- 
eleneat  oontalalna  (Or,  ▼)  la  polyner  dona  not  depend 
ilpbar  concentration. 

eorptlon  apeotra  aaalyala  of  the  laveatlcatlac 
aa  la  tea  Interval  3353.  3210  l>  (MU))  and  1630 
Bo)  ]  nakea  It  poaalbla  to  exclude  the  band  for- 


on  aulphar 
Abi 


ehlfta  to  lane  wave  lnterral,  that  la 
Caad  coordination  by  the  aatala  tbroufl 

data  obtained  for  Iron(HI) 


with  the 

tala  la  tea 
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PREPAKATIOM  OF  ISOCYAMIK  COMPLEXES  WITH  THE  DIMITROGEM-BINDIHC 
WTAL  CEHTK  {*e<S2CWe2)<PH^Ph)3} 

Armando  J.L.  Fcmelxo 

Cantro  da  Quisle*  lecrucural,  Conpiexo  I, 

Inaticuco  Superior  Tecnico,  iv.  Rovisco  Faic,  Lisboa,  Portugal 

Rayaood  L.  Richards 

School  of  Molaeular  Scianeaa,  Uni varsity  of  Susaax,  Falser, 
Brighton,  England 


Dinitrogen  conplaxee  say  eons ti cuts  a  coovaniaac  aoeroa  of 
alac troo-rich  transition  a* cal  centra*  shich  say  activate  ligsada 
such  as  isocy snides  (CNR)  cowards  electrophilic  agents1,  and  a 
si  ad  lari  ty  in  tha  chaaical  behaviour  of  tha  satfayl  isocy ani  da  and 
tha  di nitrogen  ligand  has  bean  racogniasd  in  a  few  caaaa,  uaually 
involving  group  VI  (Mo  and  V)  phosphinic  Coupleses  of  the  type 

(L*  « tertiary  sonsphospbin*  or  1/2  diphasphina)  where  nay 
of  tha  ligand  type*  (ClMa  or  I.)  nay  undergo  attack  by  a  procic  or 
a  Lawia  acid. 


In  order  to  study  the  influence  of  the  natal  and  co- ligands 
on  the  activation  of  isocy  ani  daa  by  dial trogan-bind  lag  centres  we 
an  extending  the  preparation  of  isocy anids  oo^ Isaac  f  ton 
died  trepan  parent  rn^  mails  to  group  FIX  transition  natals  with 
different  sulphur  Uganda. 

The  no  Insular  s  true  cure  sf  mr-{>a(n1-S,PPh,)  (»,)  (OMs)L  J 
has  reaaatly  bean  confirmed*  by  ftps  and  tka  preparation  of 
related  speeiee  with  a  different  di  thiol  igand,  a  .a.. 
[■a(n,“SjCl«t2>(C*ls)L|]  <£,  l^FMsjFh,  reaction  1)  and 

(^KaMsttil  ft.  reaction  2),  la  now  presented. 

[*s(n*-s2o«t2){ga)Lj]  ♦  cm*  +  [h*(nI-s2aKt2)(cw*)LJ]  eg,  (i) 


[•a(n*“S2CSgt2>  (H2)Lj]  ♦  ChMs  -3KT  [>e (n ‘-s^ t2)  (Kj)  (anieJLj]  «> 

A  strong  activation  of  the  ieooyanida  ligand  tested* 
electrophiles  is  sheeted  for  cnsglov  A  in  visa  sf  tha  ahaarvsd 
law  i.r.  V(oQ  value  (MS  oeT*>.  f 

Csnplsa  j|  preaanta  both  Mf  asd  OMMs  Uganda  and  a  direst 
■■apartim  baaeeee  rheee  apeciee  any  thea  be  pessible. 

Mesa  resetioes  mu  be  discussed  as  wall  an  «ha  relativw 
bahnviaar  ef  Ms  {fctMStjJIrjJ,  {hs(S2FVb2)L3>  a ad  (Maf&g} 
dfafttogea  Mniiag  aaarraa  •  v -  ,  v. 

A.2.lr.  Faahaith.  "ieaotisna  sf  lignsds  anelagows 
„  a  died  rriann  If  nil  hr  at  tea*.  <h.  mUf  "HHr  ' 

rhailatry  sf  Hitrefsn  Mxndan*,  J.Chatttfc*i3b>iia»r««*. 

I,  ada. ,  Acadaaio  Press,  INS. 

2^A. LL . Pagbeiro ,  P.B.gitshoeeh,  E.L.ti shards, 

HMMsmsi  On  ig|Hi  given  by  tha  JttGE  (aaa tract  M 
2U.SD.M),  tha  NBC  (Vartagal)  ,  tha  ariUah  Cauecil  an 


tha 


ie  grata tally 
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HYBRID  MULTIDENTATE  LIGANDS:  STUDIES  ON 
FIRST-ROW  TRANSITION  METAL,  Pd(II),  AND  Pt(II) 
COMPLEXES  OF  ALKOXY-THIOETHER  LIGANDS 

Rend  T.  Board,  W.  Nark  Brown,  and  Christopher  J.  Willis 
The  University  of  Western  Ontario,  London,  Canada  N6A  SB7 
and  Douglas  W.  Stephan 

The  University  of  Windsor,  Ontario,  Canada  N9B  3P4 


The  cOMpounds  1  and  2  trill  coordinate  (In  the  deprotonated 
fom)  to  give  transition  metal  complexes  of,  respectively,  a 
bl dentate,  uninegative  ligand  and  a  trl dentate,  dinegative  ligand: 


J  OH  OH 

X  (deprotonated  »  L1)  2  (deprotonated  •  L2) 


In  each  case,  a  hard  alkoxy -donor  site,  -C(CFs)20  ,  Is  combined 
with  a  soft  thloether  donor,  and  ligands  of  this  type  are  therefore 
capable  of  coordination  to  a  variety  Of  transition  metal  ions. 

With  L1,  we  have  prepared  neutral  complexes  M(L*  )2,  where  N  - 
Cu,  N1,  Pd,  or  Pt,  and  IHL^lClPR.,  where  M  •  Pd  er  Pt.  Using  a 
variety  of  phosphines  as  coligands,  cationic  complexes  of  the  type 
[M(L1)(m))2}K:y  have  bean  prepared,  and  structural  determinations 
have  been  node  for  M  •  Pt,  PRS  *  PPhj  and  PRS  *  PhjPMa.  Ml 
studies,  particularly  In  relation  to  Inversion  at  the  CNj-S  site  In 
the  chelate  ring,  are  discussed  In  conjunction  with  the  structural 
results  on  the  Pt  systems. 


The  range  v 

with  llgandT is  much  teal  1 
purple  roupound  far  It* 
meric,  hydrated,  materials 
gives  s  range  of  stable 
complexes  of  the  type  I^L*} 

fjgLSttw  o.  o. 

ceordl nation  of  the  ligand. 

i  si. 


of  first-row 


_ ..on  metal  complexes  accessible 

;  IKlMs  is  a  moisture-sensitive, 

,  but  for  M  ■  hP*  er  Ce*Vanty  pely- 
were  obtained.  By  contrast,  ligand  2 
flve-coerdlnete,  neutral  ^ 
hare  N  -  Co**,  W**,  er  Cu*4  end 
A  strwcturel  detemteetlen 

_ i  the  artel  lea,  with  prlal 

i  N  doners  rasaltlag  from  a  facial 
Static  hindrance  from  tbs  ' 
lahtelt  th»  oeerdlnetfea 
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EXCBANG1-CO0PLBD  COOBPIBATIOB  COMPLEXES  STOPIBP  BT 
BBUTBOB  SCATTBtIBC  AID  OPTICAL  SPBCTBOSCOPY 

Ban*  0.  Clidal 

load  tut  Cur  tMt|.  uad  phya.  Chaala,  Pralaacraaaa 
3,  CH-3000  Bara  9,  Salt carload 


Iaalaetle  aautraa  acattarlag  (IBB)  a ad  optical 
apactroacopy  ara  uaafal  caaplaaaata  to  tkt  aura  cou- 
aoa  aagaatachaalcal  tachaiquae  Car  tkt  ataij  aC  a** 
chaag *-coupl*d  coaplasaa.  Iiptriatital  aachaaga 
apllttlaga  ara  ahtalaad  witbaut  ualag  thaaratleal 
aodala. 

Tha  taaparatara  dapaadanea  aC  aachaaga  aa  wall 
aa  tha  rala  aC  biquadratic  aachaaga  eaa  ha  atadlad 
by  IBB.  A  aaparatlaa  aC  lacra  aad  lataraolacalar 
aachaaga  aCCaeta  la  paaalbla.  Baaraat-aalghbar  aa. 
aacaad-aaaraat-aaighbor  aachaaga  aCCacta  eaa  ha  la" 
▼aatlgatad  la  caaplaxaa  eaatalalag  aara  thaa  twa 
aagaatle  eaatara. 

Optical  apactroacopy  allawa  tha  Study  oC  grauad 
aad  aacltad  atata  proper tlas-  Blgh-raaolutioa  low- 
taaparatara  laalaaaceaea  aad  ahaarptlaa  apaetroacopy 
la  aaad  Car  prahlag  aachaaga  apllttlaga  la  tha  alac- 
traale  grauad  atata*  Traaaltlaaa  to  alagly  aad 
daably  aacltad  atataa  ara  observed  la  tha  ahaarptlaa 
apaatra.  Orhltal  aachaaga  pa reactor a,  eaatalalag 
laCaraatlaa  about  tha  doalaaae  aachaaga  pathway*, 
ara  dadacad  Croa  aacltad  atata  apllttlaga.  Bpla- 
crosaavar  phauaaaoe  eaa  be  abac rued  by  Baaaaa  ab- 
aorptlaa  apactroacopy.  Baargy  traaaCar  aa  a  coaea- 
quaaca  at  lataraalacular  lataractlaaa  la  atadlad  by 
tlao-raoalaad  lualaaaceaea  aad  axeltatlaa  apactra- 
acapy. 
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SYNTHBaS.  CRYSTAL  STRUCTURE  AND  MAGNETIC  PROPERTIES 
OP  ID  UNEAR-CHAIN  ORGANIC  INTERCALATED  Cr<n): 
[(CH*)«N)CrX*  (X-Cl,  Br) 


C.  Bsllitto.  G.  Daisy.  V.  Tim,  D.  Florani.  sad  S.  VltiooU 

lstitute  dl  T  aorta,  Struttur*  Etettroates  Compost!  di  Coordinations  dsl 
CJJJL,  Arsa  doUa  Rlcaroa  di  Roma.  00016  Mootarotondo  Stas.,  Italy. 


Ths  magnetic  and  tharmal  properties  of  ID  transition  matai  ton  eom- 
ham  baan  of  graat  intarast  to  tha  last  faw  years  from  both  a 
theoretical  and  experimental  point  at  view.  Recently,  we  focused  our 
of  tha  chsndstry  and  magnetic  properties  of  organlc- 
Interealatad  low- dimensional  Cr<ll)  compounds1,  and  we  base  found  a  new 
method  of  ayntbaeia  and  crystal  growth  of  theaa  tatereating  materials*. 
Hexagonal  ACrX,.  (A-unlpotottse  cation.  X«  halogen)  are  good  experimenUl 
examples,  because  their  magnetic  properties  are  mainly  resulting  from 
exchange  interaction  to  one  direction,  and  because  they  contain  e  Jahn- 
TeUer  ion.  By  far.  while  ACrX*  with  A-Ca.  Rb.  K.  have  baan  extensively  stu¬ 
died.  there  is  e  task  of  information  on  similar  organle-in  tare  elated  com¬ 
pounds:  [(CHa)«N}OX»  X-CL  Br.  I  (TMCrX  hereafter);  compounds  where  the 
inter- chain  diataaiea  is  greater  then  in  the  corresponding  inorganic  ones, 
due  to  the  In  ill  In  ess  of  the  cation.  To  this  Conference  we  wish  to  present 
the  crystal  structure  and  the  magnetic  properties  of  TMCrC  and  TMCrB. 


TMCrC  crystallises  to  the  space  group  1%/m  (CA)  of  tbe^hexagonal 
system.  Z-8,  with  unit-coil  dimensions:  a*b«6. 189(3;  end  0-8.512(8)  A. 
The  struoture  consists  of  linear  one-dimensional  chains  of  Cr  atoms  with 


three  brifeMf  chlorine 
ro magnet,  (J/k*-15. 25  Kf. 


MM  betwoep  them.  It  ia  a  linear-chain  antifar- 
ebowing  a  3D  nngneUo  order  at  Tg-7  K. 


TMCrB 
crystalline 
not 


amd*  oryataEton  as  yattow-olise  mlcro- 
nijnrtl-  susceptibility  measurements  da 
at  king  rtsigs  order  down  to  4.8  X.  The  physical 
the  ohendstry  ef  hath  oesnpeoads  wUl  ha  reported  and  dle- 


1.  BeUtto,  C,  end  P.  Day,  /  Cheat.  3be..  Dalton,  1807, 1970. 
8.  Beflltto.  C..  andP.  Day,  /  Opt  Ortmth,  M.  641.  i9Bt. 
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TEMPERATURE  OEPXEOEVCE  OP  STRUCTURE  AES 
MAOMETIC  IRTERACTIOE  IE  DIALKOXO-BRIDGED 
BIEUCLEAR  COPPER(II)  COMPLEXES  WITH 
2-[ 2-( DIALKTLAMIRO ) ETHTLTHIO ] ETBAEOIi 

M.  Mlkurlya  *,  K.  Torlunl  b,  T.  Ito  b,  and  8.  Kids  * 

*Departuent  of  Chemistry,  Faculty  of  Science,  Kyushu 
University,  Fukuoka  812,  JAPAE 

'’institute  for  Molecular  Science,  Okaaaki  Rational 
Research  Institutes,  Okasakl  fcltU,  JAPAE 


The  teaperature  dependence  of  aaRnetic  suscepti¬ 
bility  has  been  explained  In  teras  of  the  Van  Vleck's 
equation  based  on  the  Heisenberg  aodel  for  aost  of  the 
blnuclear  copper (II)  coaplexes  so  far  reported.  Recent¬ 
ly,  however,  we  have  prepared  a  series  of  dlalkoxo- 
brldged  copper(XI)  coaplexes,  Cu(B-nso)X  (HR-nso  »  2- 
[2-( dl alkyl aaino ) ethylthlo ] ethanol ;  R  *  CH3 ,  C2H5,  n- 
C3H7,  n-C&Hg 5  X  «  Cl,  Br,  BO3 ,  ECS),  which  could  not  be 
Interpreted  by  the  equation  based  on  the  Heisenberg 
aodel  except  the  cases  of  Cu(C2H5-nso)Cl  and  Cufn-CfcHq- 
nsojci.1  There  are  two  possible  explanations  for  this 
result  based  on  the  assumptions,  1)  variation  of  the 
structure  with  teaperature  and  2)  anisotropic  spin  ex¬ 
change  aodel.  In  order  to  settle  the  controversy  we 
have  carried  out  the  X-ray  crystal  structure  analysis  of 
Cu(n-C3H7-nso)Cl  at  120  K.  Although  the  structure  is 
fundamentally  the  ease  as  that  at  room  temperature  and 
the  Cu-O-Cu  angle  which  has  been  generally  thought  to  be 
the  aost  important  factor  to  determine  the  degree  of 
magnetic  interaction  received  no  appreciable  effect  by 
temperature,  a  substantial  change  was  observed  In  the 
planarity  of  the  bonds  incorporating  the  bridging  oxygen 
atom.  The  Increase  of  deviation  from  the  plane  la  a 
suitable  magnitude  for  the  deerease  of  -2J  value  ( 9k0 
cn-l-^,g3o  cm"1)  on  the  basis  of  the  comparison  of  the 
magnetic  and  structural  data  of  many  dialkoxo-brldged 
copper (II)  coaplexes. 


Cu(R-aso)Cl 

1.  M.  Mikurlya,  1.  Skews,  and  t.  Klda,  tall.  Chem.  Bee. 
/>«•  19*0,  U*  2*?li  2i»  *9T9»  19«8,  21.  10M. 
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SEARCH  rot  SPIN-PEIBRLS  TRANSITIONS  IN  PARAMACNETIC  LINEAR  CHAIN 
COMPLEXES  OP  TRANSITION  WTAL8 

llllliau  N -  Hatfield  gad  Leonard  H.  ter  Haer 

Department  of  Chemistry  0A5A,  University  of  North  Carolina , 

Chapel  Hill,  North  Carolina,  USA,  27514 


Spin-Paierls  transitions  in  antifarrosttgnetic  uniformly-spaced 
chain  coapounda  was  predicted  theoretically  acre  than  twenty  years 
ago.  Since  then,  aore  than  ISO  uniforaly-spaced,  antiferroaag- 
netically-exchange  coupled,  transition  aetal  chains  have  been  syn¬ 
thesised  and  characterised,  yet,  up  to  now,  there  have  been  no 
reports  of  such  chains  exhibiting  the  characteristic  aagnetic 
suscepti-  bility  behavior  reflecting  epln-Peierls  transitions. 

An  examination  of  the  theory  for  SP  transitions  suggests  that 
the  phenoaenon  nay  be  found  in  those  systeas  in  which  structural 
features  leading  to  strong  threa-diasneional  interchain  phonon 
interactions  are  aexiaisad ,  and  those  featuree  that  perait  inter¬ 
chain  aagnetic  interactions  are  ainiaised.  A  coapound  that  Mats 
these  structural  criteria  is  (N-(aalicylaldiainato)glyclneto]- 
aquocopper(II)  beaihydrata,  [CstC^IDjXljO)]’^,  Cu-NSC. 

Foraula  units  of  Cu-NSC  stack  in  the  b-di rectioa  to  fora  a 
uniforaly-spaced  chain  with  the  intrachain  supareschaage  network 
being  Cm-O-C-O-Cu.  In  addition,  neighboring  chains  pack  anti- 
parallel  in  the  crystal  structure  with  an  interleaving  of  aolecular 
unite  which  proaotes  interchain  phonon  interactions.  There  are  no 
obvious  Interchain  superexchange  pathways,  and  interchain  aagnetic 
interactions  are  ainiaised. 

Magnetic  auscepti bility  data  clearly  show  the  distinctive 
fingerprint  of  a  aagnetoelastic  SP  transition  in  Cu-MSC.  There  is  a 
chain-like  aaxianu  near  A  E,  and  an  SP-knee  near  2.2  K.  Above  the 
SP  transition,  the  aagnetic  susceptibility  data  nay  be  fit  by 
Heisenberg  S  ■  1/2  theory  with  J  •  -l.SS  cm"  and  g  -  2.1A.  The 
exchange  coupling  constant  is  tonporatarn  dependent  below  5.5  E  as 
a  result  of  the  large  spin-phonon  coupling  (T(SF)/2|j|  -  O.Ati.  The 
magnetic  susceptibility  in  the  If  phase  nay  be  fit  by  the  expression 

I„  -  (Ng2pi2/kT){A>esp[-2J(l-T/Tc)/kT) 

where  the  temperature  per saw  ter  T  accounts  for  the  character¬ 
istic  progressive  dineriaatioe  of* formula  units  in  the  chain. 
Theoretical  implications  of  these  results  will  be  discussed,  and 
data  for  additional  compounds  will  be  pres sated. 

1.  T.  Uekl,  T.  Aahida,  Y.tasade,  M.  Kakudo,  Acta  Crystal logr.  1*67, 
»70. 
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MAGNETIC  INTERACTIONS  IN  MONO-  AND  HETENO-B I  NUCLEAR  INORGANIC  AW 
BIOINORGANIC  COMPLEXES 

Ekk  Sinn,  6r#g  A.  Brewer 

University  of  Virginia,  Charlottesville,  Virginia  22901,  U.S.A. 

John  de  Jersey  and  Burt  Zemer 

University  of  Queensland,  St  Lucia,  Queensland,  Australia 


Complexes  with  oxygen  bridges  between  first-row  transition 
metals  have  been  synthesised  In  order  to  examlae  the  Magnetic 
Interactions  that  can  occur  when  the  natal s  are  paramagnetic.  Most 
of  these  have  been  characterised  by  X-ray  crystallography.  Both 
hoan-  and  hetero-blnuclear  (and  polynuclear)  systems  have  been 
examined,  e.g.  Cu-Cu,  N1-N1,  Cu-Mn,  Cu(II)-Fe(Il  and  III).  Similar 
systems  have  also  been  examined  with  Imidazole  bridges  built  Into 
the  ligand.  Those  will  be  compared  with  models  that  have  been 
proposed  for  cytochrome  oxidase.  In  which  a  Cu-Fe  Interaction  Is 
presumed. 

The  homoblnuclear  complexes  can  be  either  ferro  or  anti ferro¬ 
magnetic,  but  all  the  heteroblnuclears  arm  found  to  be  anti ferro¬ 
magnetic.  Theoretical  arguments  are  presented  for  the  preponder¬ 
ance  of  anti  ferromagnetic  Interactions  with  dissimilar  natal  atoms: 
the  case  for  non-existence  of  ferromagnetic  coupling  Is  made  for  the 
Cu(I!)-Fe(III)  couple,  regardless  of  how  the  metals  are  linked,  and 
from  this  It  Is  extrapolated  to  show  that  ferromagnetic  Interaction 
in  any  heteroblnuclears  are  at  least  Improbable,  and  need  not 
normally  be  considered  In  modal  complexes. 

Purple  iron  phosphatase,  e.g.  from  porcine  allantoic  fluid. 

In  the  oxidized  form  contains  magnetically  coupled  Fe(III)  species, 
evidently  In  e  FeUI-O-Fe”1  unit,  with  considerable  analogy  to 
hamerythnn.  In  the  reduced  fen.  It  contains  Fe”*-Fe'».  In 
metal-substituted  forms,  Cu”-F**‘I  is  strongly  couplod,  whflo 
Fe-Ho  and  Fn-2n  are  strongly  magnetic,  due  to  elimination  of  tha 
coupling.  Interpretation  of  EXAFS  of  tha  fS-N  form  of  the  enzyme 
is  facilitated  by  comparison  with  hateroblnucladr  complexes, 
containing  tha  same  metal  atoma  at  precisely  known  distances  (X-ray) 
which  have  therefore  boon  synthesized. 


MOLECULAR  ENGINEERING  0 T  TIE  COUPLED  BINUCUAI  COMPLEXES. 


0.  hja,  T.  Joummux,  I.  Mo r tan* tarn,  M.  Verdaguar  and  P.  Lacroix 

Laboratoira  da  Spectrochimie  das  Elteants  da  Traaaitloo,  ERA  672, 
Univereit*  da  Paris-Sud,  91405  Ora ay ,  Franca. 


In  tha  last  fair  yaars,  we  laid  tha  foundatiooeof  a  nolac  liar 
anginaering  of  tha  polynatallic  ay a tans.  Our  coal  is  to  knew  tha 
natal  ions  and  tha  ligands  wa  haws  to  chooaa,  tha  who la  synantry 
wa  hava  to  dasign  in  ordar  to  obtain  a  coaplax  axhibiting  axpactad 
■agnatic  proper tiea.  for  that  wa  proposed  a  asdal  of  the  interac¬ 
tion  between  tha  natal  ions  in  which  tha  aain  concept  is  that  of 
natural  aagneti -  orbitals  and  of  overlap  danalty  between  these 
aagnatic  orbitals.  Recently,  we  extended  this  nodal  by  taking  into 
account  tha  spin  polarisation  effects  induced  by  the  bridging 
ligands  with  an  highest  occupied  aoleeular  orbital  dose  in  energy 
to  tha  nagnetie  orbitals. 

Aaong  the  results  obtained  in  this  frane,  we  can  nention  : 

(i)  tha  design  of  the  first  binuctaar  senplanea  in  which  the 
coupling  is  purely  farronagnetict 

(ii)  the  achiewanent  of  a  large  interaction  between  natal  ions 
far  away  fron  each  others 

(iii)  the  possibility  to  tune  the  —gel  rude  of  tha  interaction  in 
a  given  bridging  network  by  playing  on  tha  nature  of  the  terainal 
ligands; 

(iv)  tbs  exaltation  of  the  spin  polarisation  effects  in  u-asido 
copper  (XI)  conp loses; 

(v)  tha  syothasia  of  cationic  coupled  CMtplaxaa  with  potentially 
electron  doner  counteranions . 

According  to  tha  available  plaee,  we  shall  present  sons  of 
these  results  by  focusing  on  the  newest  dove lspun ate.  ,  , 

9m  first  papers  in  this  field  are  listed  in  ref.  J 

1.  0.  Kahn,  J.  6aly,  T.  Joumsux,  J.  Jaud  and  X.  Morgana tern- 
ladarav,  J. An. Chon. Noe.,  1962,  104,  2165. 

2.  T.  Joumsux,  0.  Kahn,  X.  tares* twitch,  J.  Jand,  J.  Cely, 
J«hi(llHu*loe> ,  is  press. 

3.  M.  Jolve,  M.  Vardsguer,  A.  Cleisaa,  M.  Phiteche-Lavisella  and 
0.  Kahn,  Mhnittad  to  J.iSi. Chan. toe. 
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spi*  polarization  Enters  u  u-azido  confix  (ii> 
iudcuu  canmi 

Olivier  Kahn*,  Mario-leure  Boillot*,  Twi  Jeenninb  end  I.  Skoucheh 


•  t  Unirersitd  da  Paris-Sud,  91405  Or  lay,  Franca 
b  3  Uni.farii.td  P.  at  M.  Curia,  75230  Faria,  Franca 


Tha  scat  faaclaating  aapact  of  tha  cheaistry  of  eba  U-asido 
copper  (II)  binucloar  conpleasa  ia  likalp  tha  versatility  of  thair 
■agnatic  propartiaa.  Shan  *3“  bridgaa  ia  an  end-to-end  fashion  as 
in  I,  tha  ooopliag  ia  strongly  ant if arrow  ague tie.  Nhee  bridgaa 
in  an  end-on  fashion  as  in  2,  this  farors  tha  ferroaagnetic  coupling. 
Finally,  tha  coupling  ia  negligible  or  Tory  weakly  aatHerwagaetic 
whan  tha  natal  ions  are  iswi  bridged  as  in  3  t 

V 

B  B  -  N  -  M 

C\1  Cu  Cu'  NCn  Cu  Cu 


To  understand  tha  anchanisa  of  the  phanoaanon  in  a  thorough 

aaaaar  : 

(i)  wa  extensively  dewaloped  the  chaadatry  of  the  U-aaido  and 
-cyans to  copper  (II)  ccaplaxss.  In  aoet  of  tha  cams,  tha  aolacular 
structures  warn  refined  by  X-ray  diffraction; 

(it)  wn  investigated  die  aagnatic  properties  and  the  powder  and 
single  crystal  m  spectra  of  the  compounds! 

(iii)  we  performed  ah  initio  calculations  with  large  Cl  on  aodol 
T*»—  Cin  collaboration  with  french  theoreticians)  and  proposed 
the  concept  of  spin  polarisation  affects  due  to  the  nature  of  the 
vg  BONO's  of 

The  first  papers  corresponding  to  this  work  are  listed  in 


I"  I*  hiwrtn-gstaaa,  S.  Sikorar  and  0.  Kahn,  J.Cryi 
laaearch  1913,  13,  I. 

2.  0.  Kahn,  ».  Sikorar,  J.  Ooeterea,  S.  Jeaanin  and  1 
Inorg.Chaa.  19*3,  22,  2877. 

3.  f.  Sikorar,  o.  Kahn  and  Z.  PnahaHhkaaap,  Inorg 


J.Cryat.Spec. 

>  and  T.  Jaanain, 


.,  in  preaa. 
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CuMi^SgCtOi)*.  7.5  HgO  AND  RELATED  COMPOUNDS. 

MAGNETIC  PROPERTIES,  EXPERIMENTAL  AND  THEORETICAL  CHARACTERIZA¬ 
TION  OP  THE  FIRST  QUASI-ONE-DIMENSIONAL  ferrimagneUc  CHAIN 

Michel  Verdaauer1.  Alain  Glelse**,  Jaan-Ptarra  Ranard1,  and  Joaaph  Saldan* 

‘Laboratoira  da  (pectrochimi*  daa  alemanta  da  transition,  ERA.  572, 
Untversits  da  Paris-Sud.  01045  Oraay,  *La  bora  to  ire  da  chimie  da  coordina¬ 
tion  du  C.N.R.S.,  206  Route  da  Narbonna.  31400  Toulousa,  'lnititute 
d'alaotronique  fondamsntals,  Laboratoira  aaaoela  au  C.NJLS..  Univeraite  da 
Paria-Sud,  91405  Oraay.  Franca. 

The  quaai-ona-dlmanaional  compound  CuMntStCgO*)*.  7.5  HgO 
(CuMnDTO)  and  related  compounda  (where  Cu  la  replaced  by  Ni.  Pd,  Pt) 
were  aynthaalaed.  their  oryatallotraphlo  a  true  t  urea  were  refined,  and  their 
magnetic  auaceptlbilitiei  were  meaaured  in  the  temperature  range  1.3-240 


The  eurve  XgT  versus  T  for  CuMnDTO  praaenta  a  minimum  at  130  K  and 
a  maximum  at  T*7.5  K  where  three- dlmana ion al  ordering  occura.  Magneti¬ 
sation  data  at  1.3  K  and  4.2  K  in  the  field  range  0-5  T  are  conaiatent  with 
an  antiferromagnetic  interaction  between  Cu(II)  and  Mn(II)  ions  through 
the  dltbiooxalato  bridge  and  weak  ferromagnetism  in  the  ordered  phase. 

Different  theoretical  models  accounting  for  isotropic  exchange 
interaction  between  quantum  apina  Sl*l/2  (Cu++)  and  quantum  or  classi¬ 
cal  92*6/2  (Mn++)  reproduce  well  experimental  data,  allowing  the  deter¬ 
mination  of  the  coupling  constant  -J.Sl.S2  aa  Je-30  cm"1.  Extended 
Huckel  calculation*  allow  to  visualise  the  e-exchange  pathway  through  the 
dithlooaxalate  anion. 

The  antiferromagnetic  interaction  between  Cu(ll)  and  Mn(ll)  metallic 
Iona  lead  to  ONE- DIMENSIONAL  FERRIMAGNETIC  behavior  characterised  for 
the  first  Ume,  both  theoretically  and  experimentally,  in  a  fully  structurally 
characterised  compound. 

Gleixea.  A.,  M.  Verdaguer,  J,  Am.  Cham.  Soc  103,  7073-7074, 1951. 
Verdaguer,  M.,  A.  Glaisaa,  J.-P.  Ranard,  and  J.  Saidan,  Phy*  fhv.,  B,  In  preaa 
Claire*.  A.,  M.  Verdaguer,  submitted  to  /.  Am.  Cham.  Sbc. 
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INTERACTION  THROUGH  B1S-B1DBNTATE  LIGANDS  IN 
COPPEROI)  BWLfCLKAR  COMPLEXES:  FROM  THE 
UNDERSTANDING  OF  THE  EXCHANGE  PATHWAY  TO  THE 
SYNTHESIS  OF  COMPOUNDS  WITH  EXPECTED  MAGNETIC  PROPERTIES 

Michel  Verdaxuer1.  Msri  e-France  Chariot',  Yves  Journaux1,  Olivier  Kahn', 
end  Miguel  JuWe* 

'Laboratolre  da  spectrochimle  de»  element*  de  transition,  E.R.A  672, 
Universlte  de  Paris-Sud,  91405  Orsay,  France;  *Facultad  de  cience*  quimi- 
ees,  depertemento  de  Quindca  Inorganics,  Univeriitad  de  Valencia,  Bur- 
jasot.  Valencia,  Sspana 

bi  our  attempt*  to  understand  the  mechanism  of  Interaction  of  two 
eopper(lI)  Iona  through  plurlatomlo  bridges,  we  synthesized  blnuclear 
complexes  with  bridging  ligand*  such  a*  oxalato  (1),  oxamato  (2),  oxeniido 
(2),  and  dlthloxamido  (3)  and  we  measured  their  magnetic  susceptibilities 
in  the  temperature  range  4.2-300  K. 

By  varying  the  terminal  ligand*,  we  modified  the  espper(II)  coordina¬ 
tion  sphere*  in  symmetric  si  as  well  as  In  asymmetrical  complexes,  and  in 
so  doing,  we  were  able  to  tune  the  coupling  constant  J  (Hw-J.Sl.S2)  from 
J»0  to  Jw-000  cm'1.  In  all  the  compounds,  a  e- pathway  la  operating:  the 
less  electronegative  the  atoms  of  the  bridge  ere,  the  greater  J.  This  is 
qualitatively  reproduced  by  Huekel  calculations  (4). 

An  ab-initio  calculation  performed  on  a  slightly  modellzed  yi- oxalato 
compound  (Cu(NH*)*  OH*)*  C*0«  allowed  us  to  rind  e  theoretical  J  value  {- 
296  cm-')  close  to  the  experimental  one  (-365  cm*1)  (5)  and  to  describe 
the  various  contributions  to  the  singlet-triplet  gap  In  term*  ol  kinetic  and 
potential  exchange,  following  Anderson’s  model  (0). 

It  la  possible  to  give  a  unified  picture  of  the  Interaction  in  these  com¬ 
pounds  end  to  uae  It  to  synthesize  new  complexes  with  expected  magnetic 
properties. 

X.  Julve,  M.,  M.  Verdaguer,  0.  Kahn.  A.  Glalzes,  and  M.  Phlloche-LevisaUes. 
Morg.  dtm,  K  300-370. 1903,  and  submitted  to  /  Am.  Okm.  Sue. 

2.  Journaux,  Y..  M.  Julve,  M.  Verdaguer,  and  0.  Kahn,  unpublished  work. 

3.  Girard,  J  J.,  8,  Jea unin,  Y.  Jeannln,  and  0.  Kahn,  Morg.  (Asm,,  17. 
3034-3040, 1970. 

4.  Verdaguer,  M.,  Thesis,  Oraay,  1904. 

0.  Chariot,  M.F.,  M.  Verdaguer,  Y.  Journaux,  P.  De  Loth,  J.P.  Daudey,  *uh- 
mltted  to  kwrg.  Cham. 

0.  Anderson,  P.W.,  SMd  Stmt*  Pkyrttm,  14,  00-211,  1903. 
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HETEROB IMUCLKAR  COMPOUNDS  :  OPTICAL,  MAGNETIC  AND  MAGNETIC 
CIRCULAR  DICHROISM  STUDY  OP  Cf .CrRuCl^ 

Bernard  Briat,  Jean-Claude  Canit,  Jacquaa  Darriet*  and  Marc  Drillon* 

Laboratoire  d'Optiqua  Physique,  ESPCI,  10,  rue  Vauquelin, 

75231  Paris-Cedex  05  -  France, 

*  Laboratoira  da  Chiaie  du  Solida,  University  da  Bordeaux  I, 

351  Cours  da  la  Libdration,  33405  Talance  -  Franca,  and  : 

*  Sciences  das  Matdriaux,  EM  SC,  1,  rue  Blaiaa  Pascal, 

67008  Strasbourg  Cadax  -  France. 


Clusters  of  transition  natal  ions  serve  as  nolecular  node Is 
for  checking  physical  concepts.  Among  those  clusters,  the  con  fa¬ 
cial,  bi-octahedral  anions  MjClj)3-  can  be  stabilized  as  isolated 
units  of  high  ayMttry  (D31,)  with,  e.g.,  Cs  as  the  countercation 
and  M  *  Cr,  Ti,  T.  Single  crystals  of  Cs-K^Cl.  can  easily  be 
grown  for  spectroscopic  and  magnetic  measurements.  Previous  studies 
of  our  own  include  the  chromiua  and  titanium  derivatives  /I, 2/. 

He  report  here  on  a  study  of  Cs»CrRnCl9  single  crystals.  Our 
problem  was  to  demonstrate  whether  they  contain  both  Cr-Cr,  Cr-Ru 
and  Ru-Ru  pairs  or  whathar  one  has  chains  of  alternating  ions 
Cr-Rn-Cr...  HCD  data  show  vary  clearly  that  the  first  statement 
does  apply.  The  amount  of  Cr-Cr  pairs  can  be  monitored  by  the 
derivative-like  4*  terms  at  It  and  K2,  associated  with  the  S-0 
ground  state.  The  rest  of  the  spectrum  shows  4,  terms  which  are 
correlated  with  the  presence  of  paramagnetic  Cr-Ru  pairs.  This 
magnetism  results  from  the  antiferronagnetie  coupling  of 
8  -  3/2  <Cr1 2 3+)  and  S'  -  1/2  (Ru3*). 


1.  B.  Briat,  M.F.  Russel,  J.C.  Rivoal,  J.P.  Chape lie  and  0.  Kahn, 
Mol.  Pbys.  1977,  34,  1543. 

2,  B.  Briat,  0.  Kahn,  I.  Morgenatern-Badarau  and  J.C.  Rivoal, 

loorg.  Cham.  1991,  20,  4193. 
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STRUCTURE  MID  PROPERTIES  OP  THALLIUM (I)  FORMATE  SOLUTION 
Hltoahl  Ohtakl*.  Karuhiko  Ozutaimi*  and  Asao  Xusumegi** 

•Department  of  Electronic  Chemistry,  Tokyo  instituta  of  Technology 
at  Nagatsuta,  Nagatauta-cho,  Midori-ku,  Yokohama ,  227  JAPAN 
••Institute  for  High  Energy  Phyaica,  Sho-cho,  Taukuba-gun ,  Xbaragi 
Prefecture,  305  JAPAN 


Some  thallium(I)  carboxylates  are  extremely  soluble  In  water,  and 
the  solutions  can  be  used  as  heavy  liquids  for  gravity  concentration 
of  minerals.  Since  the  solutions  have  also  very  large  abaorptivities 
for  high  energy  particles,  they  may  be  used  as  absorbers  of  radiation 
beaam.  in  the  present  work  we  studies  the  structure  and  some  physico¬ 
chemical  properties  of  thallium(I)  formate  solutions. 

the  structure  of  an  aqueous  solution  of  thallium(I)  formate  of 
10.77  mol  dm'3  (density;  3.189  gear3,  TltH^O  mole  ratioi  1>2.59) ,  which 
is  an  almost  saturated  solution  at  room  temperature,  is  determined  by 
the  X-ray  diffraction  method  by  using  a  8-8  type  diffractometer  at  25 
*C.  Prom  the  analysis  of  the  radial  distribution  curve  and  the  struc¬ 
ture  factors  of  the  solution,  it 
was  found  that  thallium (Z)  ions 
oonbined  with  formate  ions  to  form 
the  tetramsr,  T14(HCOO)4,  in  the 
solution.  The  structure  of  the  | 
tetramar  is  shown  in  Pig.  1.  The 
interatomic  distances  within  the 
complex  thus  determined  are  as 
follows,  Tli-Oi«  2.79  X,  Tli • • • 

Cji  3.33  A,  Tli***Ooi  3.50  A, 

Tll*--Tlai  3.92  X,  Til. . >*l3» 

4.34  X,  T1i"»*03«  4.31  X,  Tli**> 

O71  4.34  X,  and  n1***«.4«  4.79  X.  , 

Densities,  refractive  indices,  plg.  x.  structure  of 
viscosities  and  conductivities  Tl.(HOOO).  ooeplex  in  solution, 

of  thallium(l)  formate  solutions  *  * 

of  varying  concentrations  have 
been  measured  at  25  *C.  The 
former  three  quantities  , 

monotonously  increase  with  ,  \ 

the  concentration  of  thallium-  .5  \ 

IS)  formate,  but  the  oon-  |  n  \ 

ductivity  of  the  solution  first  r|  \ 

increases  and  then  decreases  $ 

with  the  concentration.  There-  «-«•  —  *  , 

fora,  the  Walden  product,  A*n 
(A  denotes  the  molar  conduc¬ 
tivity  and  n  the  visoosity)  K 

of  the  solution  decreases  2  t  t  t - 8 - 8 

with  increasing  concentration  C/mddn-3 

and  than  becomes  a  plateau  in  3.  Malden  products  of  thalllum- 

the  range  6-12  noldn  of  formate  solutions  at  25  *C. 

thallium (1)  formate  solutions 

(Pig.  2). 


C/md-drr3 

Pig.  2.  Malden  products  of  thalliun- 
(I)  formate  solutions  at  25  *C. 
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POLARIZED  X-RAX  ABSORPTION  EDGE  SPECTROSCOPY 

James  E.  Penner-Hahn.  Britt  H«dun,  Teresa  A.  Smith,  Edward  I. 
Solomon  and  Ktlth  0.  Hodgson 

Departaant  of  Chemistry,  Stanford  Uni varsity.  Stanford,  CA.  USA 
94305 


X-ray  absorption  spectroscopy  has  provan  extremely  useful  In 
aluoldatlng  the  natal  Ion  coordination  environment  In  metallopro- 
telns.  Much  of  this  work  has  utilized  extended  X-ray  absorption 
fine  structure  (EXAFS)  spectroscopy.  EXAPS,  while  extreaely  useful 
In  determining  the  radial  distribution  of  ligands  around  a  metal, 
can  provide  only  very  limited  information  regarding  the  angular 
distribution  of  these  ligands.  X-ray  absorption  edge  structure,  in 
contrast,  la  reasonably  sensitive  to  the  geometrical  arrangement  of 
ligands  around  the  absorbing  (metal)  atom. 

Currently,  the  detailed  relationship  between  molecular  struc¬ 
ture  and  X-ray  absorption  edge  atruoture  Is  poorly  understood.  The 
polarization  dependence  of  the  X-ray  absorption  edge  or  an  oriented 
sample  can  be  used  to  unambiguously  determine  the  symmetry  proper¬ 
ties  of  the  different  edge  transitions’ •* .  The  determination  of 
transition  symmetries  is  important  for  testing  different  theories 
of  edge  structure.  In  addition,  polarized  X-ray  absorption  edge 
measurements  frequently  reveal  direct lonally-speetflo  structure 
which  Ja  not  apparent  in  the  absorption  edge  for  the  amorphous 
sample1 2 3. 

Recent  polarized  measurements  of  the  X-ray  absorption  edge 
structure  Tor  a  variety  of  transition  metal  oomplezes  will  be  pre¬ 
sented.  The  different  theoretical  predictions  of  X-ray  absorption 
edge  structure  will  be  compared  with  the  experimentally  observed 
structure.  In  particular,  the  application  of  polarized  X-ray 
absorption  measurements  to  blologioal  systems  will  be  discussed. 

1.  J.E.  Hahn  and  K.O.  Hodgson,  ACS  Symposium  Series,  1983,  211. 

431-444.  “ 

2.  J.E.  Hahn,  R.A.  Scott,  K.O.  Hodgson,  S.  Doniach,  S.R. 

Desjardins,  and  E.l.  Solomon,  Cham.  Rhys.  Lett.,  t982,  88. 

595-598. 

3.  R.A.  Soott,  J.E.  Hahn,  S.  Doniach,  H.C.  freeman,  and  K.O. 

Hodgson,  J.  Anar.  Chen.  Soc.,  1982,  104.  5368-5389. 
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ADVAUCKS  Of  TV  STKJCTOUL  COOKDtlUnOM 
CMHB  BT  LAXS  noonQtB 
(LAXS  3  Urp  Angle  I-r«j  Scattering) 

Jean  SALT.  Alain  H08SCT  and  Piarrs  LKCAMTE 

Leboratoir*  da  Chinta  da  Coordination  CJOtS, 

205,  route  da  Rarbonne,  31400  TOCLO0S1,  Branca. 


A  now  integrated  ijntaa,  baaed  on  X-ray  a cat taring  by  Molecular 
liquids,  coupleses  in  aolution  or  amorphoua  compounds,  baa  been 
designed  and  realised  in  our  laboratory  to  investigate  their  struc¬ 
ture  t  it  is  aaued  LAS IP  (Liquid  and  Amorphnua  Structure  Investiga¬ 
tion  Package). 

-  The  LAXS  pattern  produced  by  the  couple  ia  quickly  recorded 
by  a  aicro-canputar  controlled  goni ouster  with  position-sensitive 
detection  installed  on  a  classical  X-ray  source  (2  kV  generator) . 

-  The  interactive  software  of  1ASIP  allows  both  amparim— tal 
data  processing  and  simulation  from  structural  andela.  IAS  IP  makes 
possible  the  experiuental  structural  study  in  leas  than  half-daw 
and  allows  the  searcher  to  teat  directly  his  hypotheses  about  this 
structure  of  his  sample. 

-  Applications  of  the  system  will  be  presented,  i.e.  : 

.  LAXS  investigation  of  Mm  local  structure  and  correlation 
with  the  waanatic  behaviour  of  the  amorpbone  coapouads  of  the  family 
m,(gm)^^^^S^^^31al,  -  u,  Co,  mi,  o> ... 

.  Structural  investigation  of  the  robe  an  eta  onmplaa 

The  latest  Investigations  will  alee  he  presented. 
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EXAFS  AMD  X-IAY  DIFFRACT  10H  OF  AQUEOUS  SILVER 
PERCHLORATE  AID  RXTRATE  SOLUTIOHS 

Toshlo  Yaaaguchi 

Departs  ant  of  Electronic  Chemistry,  Tokyo  Institute  of  Technology, 
Hagatauta,  Midori-ku,  Tokohana  227  Japan 


During  the  past  few  decades ,  X-ray  diffraction  technique 
has  boon  widely  applied  to  structural  investigations  of  electro¬ 
lyte  solutions.  The  Information  obtained  by  the  X-ray  diffraction 
technique  is,  however,  the  sun  of  all  the  atonic  pair  correlation 
functions  in  the  solutions.  Renee,  it  is  sons tinea  difficult  to 
separate  the  different  coupon acta.  A  recently  developed  extended 
X-ray  absorption  fine  structure  (EXAFS)  technique  overt  ones  the 
above  difficulty  associated  with  X-ray  diffraction  analysis. 

It  gives  information  on  the  short-range  structure  around  an  & sor¬ 
bing  aeon  itself  and  not  of  the  solvent  structure.  Comparative 
EXAFS  and  X-ray  diffraction  studies  have  proved  to  give  o  no  re 
accurate  structure  of  electrolyte  solutions.* 

In  the  present  study,  ve  applied  both  EXAFS  and  X-ray 
diffraction  nothods  to  aapaoua  3  M  art  9  M  silver  perchlorate 
and  nitrate  solutions, 2, 3  EXAFS  spectre  wane  neenured  at  88XL. 

The  analysis  of  EXAFS  and  X-ray  diffraction  data  ravaalad 
the  hydration  structure  of  Ag(l)  land,  is  vhlth  about  font 
oxygen  stone  coordinated  to  the  Ag(I)  Ion  with  an  Ag-0  distance 
of  about  2. A  A.  In  tha  nitrnto  solutions,  tha  anions  are  boned 
to  Ag(l)  as  nonod so tats  ligands.  In  tha  perchlorate  solutions, 
ioe-pelrs  ere  fomed  only  in  the  very  concentrated  eolation, 

•hen  the  number  of  enter  nolecules  is  not  sufficient  to  fill 
out  the  laser  coordination  sphere  of  the  Ag(X)  ion.  The  Fourier 
transform  of  tha  EXAFS  data  of  tha  aqueous  9  K  Oliver  nitrate 
solution  indicates  the  presence  of  Ag...Ag  interactions  at 
around  3.84  A. 

Short-range  structures  in  tha  aqueeue  solutions,  in 
AgMOj  aalt  and  in  crystals  of  AgClO*  and  AgMOp  are  compared 
and  discussed. 

Accuracies  and  limitations  is  application  af  both  methods 
to  solutions  are  also  discussed . 


1.  T.  Yaaaguchi,  0.  Lindquist.  T.  Classen  art  J.  E.  Soyca, 

Chon.  Ffcya.  Letters,  19t2,  Jj,,  129. 

2.  T.  Tamagechl,  0.  Jobanaaon,  1.  Eoimbarg,  M.  Needa  art  «.  Ohtakl. 
To  spptar  in  Aatn  Cham.  leert.  fat.  A, 

3.  T.  Yaaaguchi,  0.  Llrtqvtst,  J,  I,  Boyce  art  t.  Classen, 

To  appoar  la  Acta  Cham.  Scand.  far.  A. 


STRUCTUKAL  STUDII8  ON  NAMAMISI(II)  ACI TYLACKTONE 
IN  TNI  SOLID  AND  OAS  FHASIS 

-S.  shih»t«r  s.  Onuaa  and  K.  Iljlaa 

Dapartaant  of  Cheat* try,  Shisuoka  Uni vara tty 
Oya,  Shisuoka,  Japan  422 


Ha  have  bean  studying  structures  of  natal  coaplaxas 
in  the  gas  and  solid  phases  by  both  elaetron  and  X-ray 
diffraction  aethods.  In  Budapest,  the  structures  of 
natal  fi  -diketonates  in  the  gas  phases  war*  suaaarisad 
and  they  ware  discueaed  in  comparison  with  those  in  the 
solid  phases.  As  the  extensive  research,  we  present 
here  the  structures  of  aanganeee(II)  acetylacetone  in 
the  solid  and  gas  phases.  This  coapound  is  the  remain¬ 
ing  divalent  iron-group  natal  couples  that  has  not  been 
deteralned  until  now. 

Manganese! II )  acetylacetOnate  has  baen  prepared  by 
subliaation.  A  three-dimensional  analysis  of  the  crys¬ 
tal  structure  yielded  that  the  crystal  belong  to  the 
trlclinic ,  space  group  Ft,  and  the  molecule  la  trlaerlc 
with  two  trigonal-prisas  and  one  antlprisa  in  which  a 
aanganese  Ion  is  surrounded  by  six  oxygen  atoms.  The 
average  distances  of  the  non-bridged  and  bridged  Nn-0 
are  2.l0^and  2.20  I  respectively,  and  the  Mn-Nn  distance 
is  3.11  A.  The  acetylacetone  ligands  ere  coplanar  and 
the  average  OMnO  angle  Is  W?  .  The  trlaerlc  fora  of 
aanganese! ID  acetylacetonate  has  been  suggested  by 
Graddon  and  Mockler  froa  Molecular  weight  deteraina- 
tlon.  It  la  very  interesting  to  see  the  difference  of 
the  triaerie  fora  between  MnilDand  N1!II)*  ecetyl- 
scetonatee. 

On  the  other  hand,  s  study  by  gas  electron  diffrac¬ 
tion  gave  the  result#  that  tha  solecule  is  aonoaeric 
sad  fe»r  coordinated  with  a  tetrahedral  configuration 
in  eentrast  with  the  polyaerlc  fora  with  the  six  coord" 
mated  ion  in  theeolid  phase.  The  ieaet-aquerei  analy¬ 
sis  gavs  Nn-0  -  2.06  A  end  OMnO  •  91* ,  Ths  structures 
of  asngantsetll)  keetylaontonnte  m  ths  solid  and  gas 
phases  will  be  diScUSShd  in  con use ties  with  those  of 
other  complexes  in  this  eerlea. 


1.  D.F.  Grsddos  sad  O.N.Meakldr,  Acat.  J.  Chea.,  lfl« 

.  iz,  iu».  ...  ...  . . . . .  .  ... 

Z.  i.J.  Sullen,  N. Nason  and  F,  Faullng,  inorg.  Chan., 
IMS,  J,  486 . 


SXAFS  STUD  US  ON  SOME  MIXED  AMINGACID  CHELATES 
OF  COPPER  (XI) 

Alok  Kumar  and  A.N.  Vishnoi 

Physic*  Dapartment,  Allahabad  University,  Allahabad 
and 

tt-C.  Srivaatava 

Chemistry  Dapartment,  C.M.P.  Degree  College,  Allahabad. 


Extended  X-ray  (K)  absorption  fine  structure 
(EXAP8)  Spectra  of  copper  in  some  chelates  involving 
mixed  amino  acids  (CuLL'vlde  Table)  have,  for  the  first 
time,  been  recorded  photographically  using  400  mm  radius 
curved  crystal  spectrograph.  The  results  are  correlated 
with  the  spectra  obtained  for  the  parent  single  amino- 
acid  ahelates. 

It  is  found  that  the  measured  energies  of  the  prin¬ 
cipal  absorption  maxima  (EA)  for  the  parent  chelates  add 
up  and  get  subtracted  in  mixed  chelates  containing  nta 
and  leu  respectively.  Within  the  mixed  chelates  the  EA 
and  edge-shift  values  exceed  by  10-15  eV  over  the  latter 
group.  The  edge  structures  conform  to  the  stereoche¬ 
mistry.  The  results  are  explained  in  terms  of  m.o. 
theory1 . 

The  recent  stern's  graphical  method2'3  based  on 
EXAM  energies  (up to  150  eV)  is  used  to  estimate  the 
radius  of  the  coordination  sphere.  The  results  agree 
with  X-ray  diffraction  data  where  available. 

1.  U.C.  Srivaatava  and  H.L.  Digest,  Coord.  Cham.  Rev., 
1973.  9,  275. 

2.  S.A.  Stem,  D.E.  Sayers  and  F.W.  Lytle,  Phys.  Rev., 
1975,  Sll,  4825. 

3.  F.W.  Lytle,  D.E.  Sayers  and  S.A.  Stem,  Phys.  Rev., 
1975,  Sll.  4838. 

Table  E.  energies  and  stem  bond  lengths  of  On-Chelates 


bis-  —  -i..  _i.  ___  nta  nta  nta  leu  leu 

ands  nta  gly  ala  val  leu  asp  ala  Yal  gly  asp 

^(aV)  8.8  13.7  18.9  38.8  20.2  15.3  20.8  26.1  314  9.9  8.8 

CR^  1.42  1.57  1.83  1.84  1.48  -  1.43  1.63  1.731.84  1.43 

R(i)  1.86  2.00  2.08  2.97  1.09  -  1.08  2.08  2.18  2.07  1.86 
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Him  H.  Hnrdell*,  OUm  Cum Amt  John  0.  CbaaDers? 

C.  hvU  Carnet'  mTSSTOm 

♦  IhtMHlty  of  Bench— ter,  NHchuttt ,  Btglend 

*  IhilMtt  bN*rek  laboratory,  hrt  a— light,  tflrral,  tegliri 


lAH  la  a  structural  technique  «Ueh,  although  available  for 
a  iMg  tine,  baa  only  recast ly  rocaivod  wide  application  through 
tha  avaliablllcy  of  Synchrotron  Bod lotion  Source*  .  It  la 
especially  valuable  for  structural  aaalysla  of  rhaalral  or  bio¬ 
logical  ayata—  shore  coovootloual  diffraction  nathoda  are  not 
applicable.  Biological  cystous  has*  —Joyed  tbs  aora  lotanaa 
atady,  to  data.  One  reason  for  this  has  boss  that  tha  sensi¬ 
tivity  of  the  absorption  tachdguo  has  boon  Insufficient  to  allow 
mn  datectlou  for  Allots  eolation  saoplss.  Boas  vac,  As  recant 
r  ii— t  >  stoning  of  s  fluorescence  detection  syot—  at  the  Dares  bury 
SU  hss  allowed  as  lucre aea  la  sensitivity  of  so—  50©-fold. 
Solution  spectra  — y  a—  he  ohrsi—  d  at  c— o— tratla—  —  low  — 
100s  —Ur2. 

Ha  ha—  asad  tha  Bar— bury  SU  UAfS  facility  —  study  tha 
ce— laaatlon  of  —holt  (II)  sad  lroa(IlI)  bp  tbs  — Itid— tots  lig¬ 
ands  SBCA  sad  nwr.  Spectra  ha—  bs—  recetded  for  cryscalU— 
as— Isa  —lag  the  esu— fit  I— si  nba—ptl—  —  tsetors ,  sod  — lotion 
so—1—  bs—  bs—  seuilad  to  the  floor— coo—  dot— tor  —do. 

The  data  and  their  cooputor  coolya—  will  ho  pr— anted,  and 
structures  for  tha  oc— lea—  proposed.  The  —ltd  state  structures 
dll  bo  co— are*  to  the—  obtained  ft—  IHUy  diffraction  analysis 
•blue  the  solution  struct—  dll  bs  it  a— Sr  ad  with  those 
obtained  fr—  electronic  abnorptlon  op— trooeop y  sad  other  opoc- 
tro— epic  t— tost—— » 

1.  W  T—,  tec.  Ob—.  Bsc,  13,  M2,  1980. 

2.  S.S.  Bsonaln,  p.B.  Oil—,  8.P.  Dick—,  l.B.  Hcrdoll  cad 

C.D.  Sara—,  subwdttad  for  pabllcatl— . 
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Y.Mathey*.  R.  Clamant*.  A  MlehalewUs*  a 


C.  Souriaeeeu4 


a)  Laboratolra  da  pbjntooohimla  ntnanla  at  K.1LA.  678,  Unhrersite  da 
Paris- Sud,  81406  Orsay,  8}  laberatahrs  da  phyaloenhinda  atruoturala. 
Unhrersite  da  Parfa-Val-da-Marea,  84000  CreteU.  and  Lara,  Uuiveratte  da 
Parts- Sud.  81406  Oraajr;  o)  Laboratolra  da  spectrocitimie  lnfrsrouga  at 
Raman,  C.N.R.S..  84830  Thiels;  fl)  Laboratolra  da  apactroehlmia  infrsrouge, 
Untaaratta  da  Bordeaux  L  33400  Tatenea,  Fbanoa. 


Layered  metal  phosphorus  trtehateogantilaa  IfPia  (where  M  la  a  traaai- 
tton  natal)  constitute  an  interesting  aariaa  of  systems  afate  to  intercalate 
a  largo  variety  cT  gueat  spostes.  Investigations  carried  ant  in  our  groups 
during  Uta  laat  four  years  bare  shown  tbat  the  moat  unexpected  feature  a f 
thaaa  oornpounda  la  probably  their  aptitude  (at  teaat  with  M*V,  Ha.  Pa.  Sa. 
Cd)  to  lead  to  IntrolaaadHar  mat  ala  vwaanotes  (up  to  SOX)  through  the 
uptake  of  oatlonto  apaclaa  teotudtog  ooordi nation  oompiseas  (1). 


Recant  synthetic  weak  tad  ue  to  study  the  new  systems  Mf-^dPSa 
derived  from  the  parent  casnpoandatteough  tha  raptaoesnaot  at  onabF  by 
two  IP.  E.xa.f.s.  prosed  to  be  an  bmduabia  teohnlqua  In  solving  the  prob¬ 
lem  of  structural  disorder  encountered  in  thaaa  new  two- dimensional  boat 
lattices  (8).  Simultaneously  Reason  scattering  epeotroaeopy  gave  ctaer-cut 
evidence  tor  the  oatetoaoo  of  tew  fragpaiiny,  tampa raiture- dependent 

andtheoaaet  et  a  weak  loade  MMhdW^nNtt  eetablhdwd  tethepartte? 
uter  earn  at  the  Hom»  CuesaPRs  oeaapowtd  (3).  Purther  stadias  on  aavwral 
anatega  wttb  IPsC^MwQi or  Ag  end  xeQ.6  wtB  be  presented. 

1.  Clement,  fc.  /.Chaws.  She.  Chaws.  0— as.,  048,  1000.  and  /.  Ansar.  Chews. 

Jkm  1M  flOflUL  MMI1 

«.  Metbay.  Y»  A.  Mtohaiowtos,  P.  ToffoU,  and  6.  Plata,  to  be  published  In 


ntbay.  Y..  R.  Clamant,  J.P.  Audtera,  D.  Patent,  and  C. 
pubHabed  in  5bHd  Stole  Jbntea. 
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DSTEHUHATI©  OV  TBM  CHARGE  3 TATB  ABD  THE  MBTAL- 
L1QAHD  BCUD  STHBBQTH  OV  TRAHSITICR  METAL  COMPLEXES 
FROM  LJ|  2  X-8AX  SPECTRA 

A.A.  Voityut  and  E.A.  Kravtsova 

Institute  of  Inorganic  Chsaiatry,  Siberian  Breach  of 
the  BBSS  Aoadany  of  SolanoM,  Novosibirsk,  USSR 


X-ray  Lft  -  aniasicn  spectre  wore  obtained  for  a  se¬ 
ries  of  Ru,  *sHh  sad  Pd  cenplexes  with  a  coordination 
nunber  of  6.  The  electronic  structure  of  the  complexes 
was  calculated  by  ssnieagpirioal  JMDO  nethod*  The  de¬ 
pendence  of  the  profile  of  the  X-ray  spectra  on  the 
extent  of  the  natal-ligand  integration  end  the  relative 
positions  of  the  4d  levels  of  the  natal  was  studied* 

It  is  shosn  that  the  increase  in  the  positive  charge 
cn  the  central  aton  with  Increasing  foreal  oxidation  • 
nuaber  or  due  to  the  d-danelty  trtasfer  froa  the  aetel 
to  a  T -acceptor  ligand  leads  to  an  appreciable  in¬ 
crease  of  the  relative  intensity  in  the  long  wove 
region  of  the  epeetrua*  She  established  relationship 
between  the  font  of  the  speetha  and  the  Marge  state 
on  the  natal  sake*  it  possible  to  use  the 
Lfi  2  spectra  for  deternination  of  the  charge  state 

in  analogeoas  oonpoundS* 

By  ooaperlng  the  epeotre  of  X2Su(KO)C1^  end  hexa- 
oonplexes  of  Ru(III)  and  Bu{IY)  it  was  found  that  the 

charge  state  on  the  natal  in  Mis  Ru-BO^*  fragrant  cor¬ 
responds  to  the  oxidation  state  of  0. 

the  ealoulated  and  experiaantal  results  show  that 
the  increase  in  the  long  wove  relative  intensity  vast 
b#  ecoonpenled  by  a  strengthening  of  the  aetel-ligemd 
(T-bond*  Introduetion  of  e  jr-soosptcr  substituent 
CO  or  BO  into  the  osfhsdvel  ooapleXpEtZ^]  with  1  • 

HH»,  CH”  ♦  Cl”  inereaeee  the  long  wave  naodron  inten¬ 
sity  which  sunseste  a  stronger  Ru-L  bend  in  the  substi¬ 


tuted  eo 
results* 


with  the  theoretical 


>t  W  and 
wed  that  a 
l  strength 
in  throw 


ehloro- 


eosgisx. 


•  «*r 


X-RAY  SPECTROSCOPIC  STUDY  07  THE  ELECTRONIC  STRUCTURE 
07  VANADIUM  CATALYSTS  70S  THE  OXIDATION  07  SOg  to  80j 
AND  A  NUMBER  07  MODEL  SYSTEMS 

L.N.  Masalov.  S.B.  Eranburg,  D.I.  Kochubey, 

V«A,  Chernov,  K.I.  Zamarayev 

Institute  of  Inorganic  Chemistry  of  the  Siberian  Branch 
of  the  USSR  Academy  of  Sciences,  Novosibirsk,  USSR 

Institute  of  Catalysis  of  the  Siberian  Branch  of  the 
USSR  Academy  of  Sciences,  Novosibirsk,  USSR 

X-ray  spectrosoopio  technique  was  employed  to 
study  the  electronic  structure  of  vanadium  catalysts 
for  production  of  HgSO^.  71^  ,  0K<  ,  SK^  and  SKp 

spectra  were  obtained  for  a  number  of  model  systems  < 
VgO.-. ,  metavanadates,  oxide  vanadium  bronses ,  alloys  of 
V205  with  potassium  sulfates  as  well  as  for  oatalyats 
before  and  after  their  treatment  by  ^action  medium. 

It  was  found  that  most  of  the  alkali  metal  vana¬ 
dates  do  not  differ  significantly  in  02p-electron 
density  distribution,  whereas  for  oxosulfovanadates 
these  differences  are  more  pronounced.  It  was  sug  - 
geeted  that  for  the  samples  prepared  by  alloying  V20^ 
wlthKBBO^,  KgSgOp  and  KgSO^  oxide  groups  (  of  the 
type  SO^-O-O-V)  are  formed  independently  of  the  initial 
sulfates  whose  structure  is  similar  to  that  of  the 
SgOg“  anion.  It  was  found  that  although  the  general 
oharaotsr  of  the  34-electron  density  distribution  is 
not  ohsngsd  In  going  from  vanadium  bronses  to 
alloyed  nodal  oonpounda,  there  is  soma  increase  in  the 
34>4aaslty  In  the  upper  part  of  the  vaienoo  hand  sad 
the  deeper  part  of  the  valomos  hand  shows  splitting. 

The  fern  of  the  8 X«  -lias  for  the  ostslyst  samplee 
studied  corresponds  to  a  slightly  distorted  tetra¬ 
hedral  oxygen  mwirwuunt  of  the  sulfur* 
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INTERMOLECULAR  PHOTOREDOX  REACTIONS 
OF  COORDINATION  COMPOUNDS 


A.  Vogler 

UnlversItXt  Regensburg,  Institut  fUr  Artorganlsche  Chemle 
D-8400  Regensburg,  Federal  Republic  of  Germany 

Interaolecular  photoredox  reactions  can  occur  by 
different  aechanisas.  A  resonance  transfer  takes  place 
If  both  redox  partners  are  In  contact,  exhibiting  an 
Interaolecular  charge  transfer  absorption  band.  Metal - 
to-aetal  and  aetal-to-solvent  charge  transfer  transl- 
tlons  are  exaaples  of  this  resonance  transfer  aechanlsa. 
Light-* Induced  electron  transfer  can  also  occur  via  In¬ 
ternal  excited  states  of  one  of  the  redox  partners. 

This  aay  involve  interaediate  foraation  of  charge  trans¬ 
fer  exclplexes.  Higher  energy  excited  states  of  coaple- 
xes  can  participate  In  Interaolecular  electron  transfer 
when  the  electron  acceptor  Is  solvent. 


•3 
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APPLICATIONS  OF  METAL  TO  LIGAND  CHARGE  TRANSFER  EXCITED  STATES 
Thomas  J.  Meyer 

Department  of  Chemistry,  Unviersity  of  North  Carolina,  Chapel  Hill 
NC  27514 


The  photochemical  and  photophysical  properties  of  a  series  of 
polypyrldyl -baaed  MLC7  excited  states  have  been  studied  in  detail. 
The  properties  of  these  states  can  be  understood  based  on  available 
Information  concerning  excited  state  structure  and  dynamics.  More 
recently,  this  class  of  excited  states  has  found  application  in  a 
number  of  area*.  Including:  1)  Charge  transfer  splitting  in  chromo- 
phore-quencher  complexes  and  metal-metal  dlMrs;  2)  Photoelectro¬ 
chemical  current  responses  in  polymeric  films  containing  both 
chromophores  and  quenchers;  3)  Photochemical  reactions  based  on 
organometallic  chromophores  Including  the  reduction  of  C02  to  CO. 
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ax  ii  Httai  i  —ttyl-l,»  pyiHiiio-poipliymlM, 
at(li)tim  ,  and  OX  Il)<tr1a>»hfy1—rtnnplMnyl)porphrrin, 

ox  ri  ytturr  .  were  pwptnd  and  investigated  ter  thatr  properties 
aa  photoootalyoto  in  the  oxidation  and  reduction  of  untar.  the 

a  lad.  lax  to  the  oorrseponaing  phthalocyanlne  and  poqkftlii 
respectively.  The  flunraananoa  of  OX  1 1  Jtagpe**  ooouring  at  7l0i» 
aaa  «aqr  efficiently  qusschsd  fey  non,  cysteine,  X>.  BDIB  and  a 
wide  range  of  NX  II )  magi  la  aaa  hut  not  by  wethylriologen,  Wr  . 
*ha  phoaphoraaoonto  of  axxx)MB4*  ooouring  at  eaoaai  uaa  quenched 
efficiently  toy  nr*  hut  not  other  ^donors.  these  raaulta  auggaat 
that  the  ox  II  »tugpo*Vcd<  II  )ta*ga  .couple  Mate  potential  to 
owldlaa  water  aheraaa  the  CX II  Jthto/CX  II  )TM*  ooigxle  baa  the 
potential  to  reduoa  enter .  the  photooetalytlc  splitting  of  eater 
With  ^  tWO  MMitlNT  lyftfll  wtt  thWfott  lRfMtlfttid. 
fbotolyela  of  a  aolutlon  on  effing  OXIIXaggii  .  a  donor  Ilka 
NM  or  a  MX  XI)  iwplw  aad  vialbla  light  In  tha  eoo-700na  rengo 
did  laad  to  mm  ooddatlen  of  Mm  MX  II)  ongte.  Moeaoar  tha 
initial  mention  ew  tent  hat  farther  photolyaia  lento  to 
bleaching,  fhe  aoquonoo  of  roeotlona  nay  fee  written  aa 


CXIDtoPPa**  ♦  ha  — »  CXIUtagge 

ox II jtappnTVv  axil)  — >  oX«>tagpa^  ♦  hKUD 

a  oxii)*agga  — >  OXIlHnppa  ♦  OXXDtoppa 

the  cxiDtnppa**  la  tha  raduead  dianlcn  and  oaoaaa  the  bleaching 
effect.  Maple  aotoptoaa  aa  aoaeaagna  earn  not  able  to  oaeroena 
blanching,  this  la  the  first  instance  of  a  photoonldatlon  reaction 
with  a  pormiealno  ocaplea. 


OXKHXf*  photoraduoas  aatbylrio logon  oatalytioally  at  «  ' 
7  in  the  tocaanni  of  m  wary  efficiently,  aaa  of  CXXI)toppa  , 
0X1X)«M»  ,  Nr  aad  NX XI)  at  p>  i.l  did  auggaat  that  both  a 


oxtDtagpa* 


•y  follawad  to 
and  axtDfMV** 


the  lnetfloleat 
to  flea  tha  initial 


to  tariff  tha 

aiaere 


to  efficiently 


i.  a.  b.  ». 


p.  e. 

ini,  joi.  tn. 
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MXXID  UG AMD  COMPLKXIS  OP  MUTHCNXU MCQX  COMT AIMING 
2,2*-»»T XIDIMS  AMD  C  YCLOMMTALLATIMG  UGAMDS. 


J.  Wjto,  P.  Kaweco,  J.  H.  Hadley  and  M.  8.  Ihacca 

Louisiana  Stata  U  nlveraity,  Baton  Xouge,  LA  70603.  USA  and  University  of 
South  Camilla.  Columbia,  S.C.  29206,  USA  (JEM) 


Recently  a  large  ouabar  of  coaplexae  of  eha  typo  (XoChpy)j_^Lx],H’, 
whan  a  la  1,2  or  3  and  L  la  either  a  substituted  hipyndtaa  or  M  pyridine  Mho 
aolacula  or  a  non-hlpyrtdlne-dlRa  hot  bldentate  onaaturatad  nitrogen  donor 
ligand,  ban  baan  aynthadiad  and  gana rally  subjected  to  epactroecopAc  and 
alactrochanlcal  studies.  Tha  In  petus,  aa  la  tha  caaa  in  oar  worit,  la  usually 
to  try  to  undaotaad  battar  why  [Mu(bpy)3)*f  la  a  aolar  anaxgy  conversion 
catalyat  (Mnaltlxar)  and  to  find  ralatad  apadaa  which  night  la  prove  on 
ouch  catalytic  behavior. 

Ha  an  preparing  new  typaa  of  nthaadnnCQ  oonplanaa  In  which  tha 
Mgand  L  la  a  cycloaatanatlng  Upend,  aach  aa  2-phenylpyddIne.  Mata,  for 
example,  wa  ahaU  done  riba  tha  preparation  and  tha  detailed  two- 
dlnenatonal  Powder  tran.  jrn  proton  MUM  (which  Allows  tha  uaaablguoua 
anatgnnont  at  23  dlartagirtahahlo  ptotono),  and  the  (300*  oat  77°  X)  vhdhln- 
idtrawlolat  absorption,  excitation  and  aalaaioo  apactra  of  [Xu(bpy)2L]PF6, 
where  L  la  2-(A'-*mtnphanylpyrldlao).  Tha  praaaaca  of  tha  earbonr 
ruthanlua  normal  cowalaat  bond  has  altarsd  the  spectral  properties la  both 
expected  and  unexpected  way  a  from  tha  Bl>  itiwrtMwa  co  a  plant  and  these 
wffl.  ha  dataflnd  In  tha  paper. 
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SEQUENTIAL  BIPHOTOR1C  PHOTOCHEWSTSS  OT  TSABSITIOH  METAL 
PHTHALOCYAHIKES 

C.  fgrraudl 

Radiation  Laboratory,  University  of  Notre  Dane,  Notre  Dana,  Indiana 
USA  46556 


Lon(  livad  intermediates  in  pbotochamlcal  raactlona,  naaaly 
axe it ad  atataa  or  radleala,  can  ba  wade  to  absorb  anough  light  In 
ordar  to  produce  thalr  photochemical  convaralon  Into  nav  apaclaa . 
Thaaa  sequential  biphotonic  procaaaaa  han  baan  induced  by  ualng 
tha  lovaat  lying  at at a  of  transition  natal  pht ha locyanlnas  aa 

tha  raclplant  of  tha  aacond  photon  In  lrradlatlona  with  high  lntan- 
alty  aonochroaatlc  light.  Also  phthalacyanlna  radicals,  generated 
by  electron  transfer  quenching  of  tha  'Vir*,  have  baan  uaed  as  re¬ 
ceptors  of  tha  second  photon  In  sxperlnente  where  the  photolyta  was 
Irradiated  at  two  different  wavelengths  with  pulses  of  nonochron- 
atlc  light  and  frequencies  and  Vj* 

M(pc)  -—V-— ■  3irn*  —2—  M($t)  •»  M(pc)  +  S*  4-  H+  (1) 

X*’””  -fK  /  IE  •  hydrogen 

_ £ _ /  <Wr 


Since  tha  photoehaalcal  raactlona  of  the  phthalocyanlne  radical, 
naaaly  those  shown  In  eq.l,  are  different  froa  thalr  theraal 
reactions,  the  sequential  biphot onlc  excitation  can  be  used  for 
aodlfylng  tha  overall  photoraactivlty  of  these  ays tana.  Mechanisms 
for  tha  aequantial  biphotonic  procaaaaa,  with  excited  states  and 
radicals  aa  In  lntaraadlataa,  will  ha  pros ant ad. 
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PHOTOCHEMISTRY  OF  POLYMETALLIC , 
MIXED-METAL  COMPLEXES 

John  P.  Petersen.  Ronald  R.  Rumlnskl,  Eva  C.  Eberle, 

Herbert  W.  Behlov,  Jr.,  and  Karen  J.  Brewer 

Cleason  University,  Department  of  Chemistry,  Cleaaon,  South 
Carolina,  USA  29631 


In  1979  ,  our  group  reported  the  first  example  of  Intramolecu¬ 
lar  energy  transfer  In  a  mixed-metal  bimetallic  complex.  These 
bimetallic  species  utilise  one  metal  center  aa  a  photon  absorbing 
(antenna)  fragment  and  the  second  metal  center  as  a  reactive  frag¬ 
ment.  Our  initial  studies  involved  model  systems  where  the 
antenna  fragment  was  Pel 2(CN).L,  Rul1(MH.).L  or  Ru(bpy),XL 
(L-pyrasina,  4-cyanopyrldlne  or  A.Alsblpyrldlne)  and  the  reactive 
fragment  was  L  Rh  (RH-).  or  L  Co1  “(CH)..  These  studies  sug¬ 
gested  modifications  of Jtne  absorbing  fragment  to  minimize  photo¬ 
chemical  reactivity  of  that  metal  canter  and  modifications  of  the 
bridging  ligand  to  enhance  communication  between  the  metal  centers 
and  resiliency  between  the  two  fragments. 


Recently,  we  have  prepared  a  series  of  bimetallic  complexes 
using  2,2* -bipyrimidine  (bpym)  as  the  bridging  ligands.  This  li¬ 
gand.  whan  used  to  prepare  Ru(MH-). (bpym)  ,  Fe(bpym),  , 
Pe(CH).(bpym2‘£  ,  Fe (CH) , (bpym) , , MCO). (bpym) .  Cr(CO)*(bpym) , 
V(CO).(bpym)  and  Ru(bpy)(bpya}Cl-  and  combined  with  a  second  metal 
center  display  intense  aetal-to-llgand  charge  transfer  (MLCT)  tran- 
altlona  in  the  vlalble  region  of  the  spectrum.  The  reactive  metal 
centers  currently  under  study  ere  metal  dlhydrlde  systems  which 
potentially  undergo  photoelimination  of  H,.  However,  these  systems 
by  themselves  usually  require  UP  photons  to  drive  these  reactions. 
The  covalent  coupling  of  visibly  absorbing  metal  fragments  to  these 
metal  hydrides  could  potentially  drive  the  photochemical  production 
of  Hg  with  visible  light. 


The  monometallic  photochemistry  of  such  complexes  as 
Co(bpym) (PR,),H,  and  Rh(III)  analogs  will  ba  discuaaed  In  terms  of 
their  efficiency  for  H,  production.  The  preparation,  characterisa¬ 
tion,  and  photochemistry  of  the  bimetallic  complexes  will  be  dis¬ 
cussed  in  terms  of  the  ability  to  drive  these  reactions  with  visi¬ 
ble  light,  ferns  additional  counts  will  be  made  regarding  the 


integration  of  the  H,  producing  reaction  into  a  water  splitting 


1.  J.  A.  Oelroth,  J.  g.  Plgard,  and  J.  D.  Petersen,  J.  Aa.  Chen. 
See.  1979,  m,  3649. 

2.  X.  J*  Moore,  L.  Lae,  J,  E,  Pigsrd,  J.  A,  Oelroth,  A,  J, 
Stinson,  R.  D.  Wohlers,  and  J.  D.  Petersen,  J.  Aa.  Chen.  foe. 
1963,  103,  2274. 
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PHOTOCHEMICAL  HYDROGEN  PRODUCTION  PROM  WATER  INDUCED 
BY  A  NICKEL  DITHIOLEXE  COMPLEX.  ACTING  BOTH  AS  A 
PHOTOSYNTHESIZER  AND  AS  A  CATALYST 

E.  Vrachnou-Astrm.  E.  HonUopovkx,  J.  Konstantatoe.  and  D.  Katakis 

Chemistry  Department,  Nuclear  Research  Center  "Deroocritos",  Acute 
Ptrukrri  Attikii,  Athena,  end  Inorganic  Chemistry  Laboratory,  Athena 
University,  Navarinous  13A,  Athena,  Greece. _ 

2-Chloro-bisdithiobenzil  niclcel(n).  i.  (Figure)  was  synthesized  for  the 
first  Ume  in  our  laboratory  and  we a  tested  as  a  potential  photosensitizer 
for  the  photochemical  cleavage  of  water.  It  absorbs  strongly  in  the  UV, 
VIS,  and  NIR  regions  and  in  the  absence  of  electron  donors  or  acceptors  It 
is  stable  under  illumination,  seen  with  UV  tight,  in  various  solvents. 


1 

The  photochemical  experiments  were  performed  in  acetone-water 
solutions  (70:30);  in  pure  water  the  complex  is  insoluble.  In  the  presence 
of  a  reversible  electron  acceptor  (dimethyMotogen,  MV**)  end  dr  e  sacrifi¬ 
cial  electron  donor  (amine),  illumination  with  visible  tight  leads  to  dibydro- 
gan  evolution,  while  J[  is  transformed  into  its  monoion,  Jf.  The  monoion  is 
stable  under  illumination  far  a  long  time.  At  later  stage*  the  blue  free 
radical  MV-*  starts  accumulating.  Hydrogen  evolution  gradually  slows 
down.  The  turnover  number  for  H(  is  -100,  depending  upon  the  relative 
concentrations  of  i  MV-*,  and  tba  amine,  the  nature  of  the  amine  and 
finally  the  wavelength  of  the  incident  tight. 

No  catalyst  is  naedad  for  the  formation  of  hydrogen.  This  shows  that  J. 
acta  also  aa  a  catalyst  for  the  electron  transfer  reaction  from  MV*  to  H*. 
A  study  of  the  thermal  reaction  of  i  with  MV  *  that  was  prspared  by  reduc¬ 
tion  of  MV*  with  zinc,  showed  that  J.  is  first  quickly  transformed  into  its 
monoanion,  £*•  which  in  turn  acts  as  a  catalyst  on  the  excess  of  MV-*  to 
give  dihydrogen  equivalent  to  the  excess  of  MV-*. 

In  the  photochemical  studies  bothlandj.'  act  as  photo  sensitizers  but 
they  are  unique  for  their  catalytic  action. 
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PHOTOELECTROCHEMISTRY  BASED  ON  POLYMER  FILMS 

Stephen  J.  Penis,  Joseph  P.  Otrubs,  TK/>*>*«  -1  Never 

Department  of  Chemistry,  University  of  North  Caroline,  Chapel  Hill, 
North  Carolina  27514 


Polymeric  films  containing  M(Il-polypyr14y1  coaplaxes  (M-Os,- 
Ru)  have  been  prepared  on  electrode  surfaces  by  electropoly¬ 
merization  or  chemical  binding.  In  the  polymeric  films  the  photo- 
physical  properties  of  the  chromophores  are  modified  compared  to 
model  monomeric  compounds  In  solution.  The  most  striking  feature 
is  the  appearance  of  non-exponential  decays.  The  chromophorlc 
sites  in  the  films  have  reactivity  properties  similar  to  those  of 
related  chromophores  in  solution  including  oxidative  and  reductive 
quenching  and  energy  transfer  to  lower-lying  acceptores.  Photolysis 
of  the  films  In  the  presence  of  Irreversible  quenchers  such  as 
complexes  of  Co(III)  lead  to  the  build  up  df  the  expected  redox 
product  In  the  film  and  the  appearance  of  photocurrents.  However, 
most  Interesting  Is  the  appearance  of  the  sustained  photocurrents 
In  the  presence  of  reversible  redox  quenchers.  In  particular 
attachment  of  metal  chromophores  to  thin  films  of  chlorosulphonated 
polystyrene  leads  to  films  In  which  a  concentration  gradient  of 
chromophore  exists  from  the  outside  of  the  film  to  the  electrode 
surface.  In  tin  presence  of  oxidative  or  reductive  quenchers 
photolysis  leads  to  sustained  reductive  or  oxidative  phctocur rents, 
respectively.  The  origin  of  the  phctocur rents  will  be  discussed 
as  wMI  the  possible  application  of  such  devices  In  photochemical 
energy  conversion  schemes. 


n 
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PHOTOREACTIONS  OF  RUTHENIUM  COMPLEXES 
Ronald  A.  Krause  and  Kirsten  Krause 

Department  of  Chemistry.  University  of  Connecticut.  Storrs.  CT, 
USA,  06268 

Me  have  found  the  well  known  complex  [Ru(DHSO).C*,]  (1) 
(DMSO-dl methyl sulfoxide)  to  be  photolablle.  This  was  anticipated 
since  the  lowest  energy  band  In  this  complex  appears  to  be 
predominantly  of  ligand  field  origin  (e*90).  Photosubstitution 
reactions  of  X  promise  a  new  route  to  a  variety  of  complexes. 

Photolysis  of  X  Is  both  wavelength  and  solvent  dependent. 

In  dlchloromethane  visible  photolysis  (oyrex  filters)  produces 
a  green  complex,  formulated  as  [Ru(ONSO),Ci«]2(2).  the  0-bonded 
OMSO  being  last.  UV  photolysis  leads  to^dlfferent  products. 

Photolyzlng  a  dlchloromethane  solution  of  1  In  the  presence 
of  2-(phenylazo)  pyridine  at  room  temperature  leads  to  the  known 
Isomers  of  [Ru  L~  Ct3]  at  a  rate  much  faster  than  the  dark  reac¬ 
tion.  At-60*C  photolysis  yields  only  2  and  a  new,  rose  colored 
complex,  presumably  [Ru  L  (OMSO),  Ct,JT  At  0*C  all  components  are 
detected.  *  e 

The  thermal  reaction  of  1  with  2,2'-b1th1azole  (£)  yields  a 
new  orange  complex,  [Ru(3)  (ORSOJ-Ct-J  as  anticipated?  Visible 
photolysis  of  X  end  3  In  dlchloromethane  rapidly  produces  this 
compound  followed  by" a  second  reaction  (pot  observed  thermally)  to 
produce  a  new,  blue  complex.  This  compound  contains  OMSO  and  3, 
and  may  be  oligomeric. 


'-.K:'  .  -> 
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KHUCUAK  NAMCAIISI  COMPLEBS  Al  MODELS  IM  W  CATALYTIC  SITE  FOR 
HATER  OXIDATION  IV  TW  UMBHIMBIC  Oj  (TOLYIHC  VVZYNB 

lalachandran  Can!  lUlr  And  <3.  Charlaa  Dlenukea,  Frick  Omni  cal  Labora¬ 
tory,  Princeton  Ihiwtfitjr,  Frlneaton,  N.J.  DIA  OR  544 


Synthetic  nanganee*  dinar*  tt*  *•  went  1*1  for  a  claar  interpre- 
tatlon  of  tha  complex  apactroacopic  and  blochanleal  propartiaa  af  the 
catalytic  alta  foe  photoeyntbetlc  an  tar  oxidation.  All  procee* 
involve*  four  lntamadlata  oxidation  atatao.  Ono  of  tha  aitaa  Inclu- 
daa  a  cluatar  af  tun,  or  poeclbly  four,  interacting  Ha  loan  that  adhi¬ 
bit  a  charactarlatic  unit  111  aa  IP*  algnal  ldoatif  lad  with  a  aland 
valance  oxidation  otato  of  the  No.  Although  a  coup lata  functioning 
enzyme  haa  never  boon  laolatad,  a  aubualt  which  blada  twa  Na  loan  la  a 
bl nuclear  alta  haa  bona  characterized  (c.  C.  Maaukaa,  at  al.  IMS,  la 
'The  Oxygon  Evolving  Syaten  of  tenon  Float  Fhataayathaaia- ,  T.  Zaoua, 
adltar.  Academic  Prone,  Tokyo,  145-139.).  KPt  of  tha  Ma  alta  ahowa 
auporhyparfiao  coupling  to  magnetic  Uganda  which  la  altered  upon 
eubotltotloa  of  T~  tor  Cl“  la  tho  intact  nambraoa  complex.  A  alta  far 
Cl“  blading  on  tho  aosyma  la  thuo  indicated  and  probably  account*  far 
tha  rawarolbla  loan  of  oxygon  evolution  upon  ramorlog  Cl*.  Several 
polydoatata  ligand  eyetane  which  bind  2  Ha  atone  have  been  atudlad, 
two  of  which  arm  ahowa  below.  The  boaalaldaaala  complex  (A)  haa  bean 
prepared  ■ tart log  with  ih»**  and  having  Cl"  or  CVjCOO"  aa  bridging 
Uganda.  Ihooo  are  ferromagnetic  diner*  in  tha  th](U,II)  oxidation 
atato,  according  to  magnetic  auaceptibllity  and  *Pt  analyala.  A  mixed 
valance,  aatlfarromagaatlc,  CVyCOO-  bridged  dinar  la  formed  whan  m3+ 
la  the  atartlag  material.  Theae  axldatiaa  atatao  exhibit  KPt  feature* 
which  correlate  with  theee  obaarvad  la  twa  atatea  of  tha  ORC. 
g-cyclodextrla  form*  ieolebla.  blaocloar  Ha3(lt,U)  and  Hn2(III,III) 
complaxaa  (|)  which  ate  aatlfarromagnatlc  and  KPt  allont  In  aolutlea. 
When  NnjfIZ,!!)  react*  with  1  equivalent  or  lea*  of  Oj  It  exhibit a 
Intanoe  BP*  charactarlatic  for  aa  evaa-apla,  ferromagnetic  dinar  con¬ 
taining  equivalent  Me  laaa.  Thla  la  praaumad  to  occur  via  fotmatlaa 
of  a  peroxe  or  auperaxo  bridge  between  tha  twa  Na  Iona.  Reaction  with 
ewe***  Oj  yield*  the  ihjdll.III)  coaplex,  lrrevaralbly.  Thla  work  la 
aupported  by  the  National  Science  Foundation,  grant  number  CU82-27920. 
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KINETICS  AND  MECHANISMS  OF  INVERSION  AT  ASSYMKETRIC  NITROGEN  CENTERS 
IN  TETRAAMINE  NACROCYCLIC  LIGAND  COMPLEXES  OF  COPPER(II) 

SI h- Fong  Liang,  Chung -Shin  Lac  and  Chunq-Sun  Chung 

National  Tslng  Hua  University,  Hslnchu,  Tainan  300,  Republic  of  China 

The  extreme  kinetic  Inertness  and  very  high  thermodynamic  sta¬ 
bility  of  tetraanlne  macrocycllc  ligand  complexes  are  significant  for 
Inorganic  stereochemistry,  since  they  greatly  enhance  the  number  of 
potentially  Isolable  Isomers.  In  aqeuous  solution,  meso-5,5,7,12, 

12.14- hexamethy1-1,4,8,11-tetraazacyclotetradecane  (tet  a)  or  rac-5, 

5.7.12.12.14- hexamethy1-M,8,11-tetraazacyclotetradecane  (tet  b) 
reacts  with  copper(II)  to  form  Initially  a  blue  complex  which  Is 
readily  converted  Into  the  more  stable  red  Isomer.1  The  crystal 
structure  determinations  of  the  complexes  Indicate  Inversions  at 
asymmetric  nitrogen  centres  are  required  for  the  blue- to- red  Inter¬ 
conversion.1,2  Two  pathways  of  this  Interconversion,  protonation 
pathway  and  coordinated  base  pathway,  have  been  proposed  in  our  pre¬ 
vious  papers.3,4  In  strongly  acidic  media,  this  reaction  is  acid 
catalyzed  due  to  the  required  cleavage  of  the  copper-nitrogen  bond. 

In  neutral  or  slightly  basic  media,  the  main  reaction  pathway  Is  via 
a  hydroxide  Ion  which  Is  coordinated  to  the  copper.  In  the  current 
Investigation,  we  have  extended  our  study  of  these  blue-to-red  reac¬ 
tions  to  the  highly  basic  region.  Under  these  conditions,  both  co¬ 
ordinated  base-catalyzed  pathway  and  free  base-catalyzed  pathway 
contribute  to  the  observed  rate.5  The  detailed  mechanisms  for  these 
pathways  are  proposed  and  discussed.  The  Important  factors  affecting 
the  reactivity  of  these  reactions  are  considered. 

References 

1.  B.  F.  Liang,  D.  W.  Margerum,  and  C.  S.  Chung,  Inorg.  Chem. ,  1979, 
J8,  2001. 

2.  R.  M.  Clay,  P.  Murray-Rust,  and  J.  Murray-Rust,  J.  Chem.  Soc., 
Dalton  Trans.,  1979,  1135. 

3.  8.  F.  Liang  and  C.  S.  Chung,  Inorg.  Chem.,  1980,  19,  1867. 

4.  8.  F.  Liang  and  C.  S.  Chung,  Inorg.  Chem.,  1981,  20,  2152. 

5.  C.  S.  Let  and  C.  S.  Chung,  Inorg.  Chem.,  in  press. 
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STUDT  OF  THE  AUTOXIDATION  REACTIONS  OF 
COBALT(II)  LACUNAR  COMPLEXES 


Penn la  L.  Noaco.  Wayne  E.  Evana ,  and  Daryl*  H.  Buach 

Department  of  Chewiatry ,  The  Ohio  Seata  Unlvaraity ,  140  Uaat  18th 
Avenue ,  Coluabua ,  Ohio,  U8A,  43210 

The  rate*  of  autoxldatlon  of  cobalt(II)-lacunar  couplexea 
(aCruetura  I)  have  bean  examined  aa  a  function  of  eubstltutlon  at 
the  R1,  R2,  and  R^  poaltlona  and  aa  a 
function  of  aolvent.  For  axaaple, 
when  R2  «  «  CHj  and  R^  -  (CHj); 

the  obaarved  rate  conatant  la  1.8  x 
10~*  a-1  (30.0°C,  P0  -  650  torr,  2.0 
M  1-nethyl  lnldatole  In 

acetonitrile).  The  reaction  axhlblta 
a  coapllcated  dependence  on  tha 
concentration  of  external  axial  baaa 
and  on  tha  partial  preaaur*  of 
dl oxygen.  The  dependence  of  the  rate 
on  the  type  of  baae  preeent  and  the  nature  of  the  autoxldatlon 
product  will  elao  be  dlacuaaed.  Candidate  aechanleaa  are  to  be 
coopered  with  the  reunite  of  earlier  atudlea  on  the  autoxldatlon 
of  cobalt(II)  conplexea. 


Mp9-3 


REACTIONS  OF  COBALT(II)  COMPLEXES  CONTAINING  &-QUIHOLIIOLATE 
I OH  OR  ITS  DERIVATIVES  WITH  HITROGEH  MONO XII* 


Nil  chi  Mlkl.  Kazuomi  Ishimaru,  Kstsunori  Salto,  Toshiekl  Hwjlia, 
Kunihiko  Mizumachi,  Tatsujiro  Iahlaorl,  and  Mlklo  Tanaka* 

Department  of  Chanda try,  Collect  of  Selenee,  Rlkkyo ( St .  Paul' a) 
University,  Niahl-Ikebukuro,  Toshima-ku,  Tokyo  171,  JAPAN 
*  Laboratory  of  Chemistry,  Nippon  Medical  School,  Koauci,  Hakshara- 
ku,  Kawasaki  211,  JAPAN 


Transition-metal  complexes  react  with  nitrogen  monoxide ,  NO, 
causing  the  NO  to  disproportionate ,  or  to  give  ni trotyls  or 
hyponitrlto-ccaplexes .  HO  also  reacts  with  transition-metal 
ni trotyls  to  bring  about  electrophilic  attack  by  the  HO  on  the 
coordinating  HO  or  disproportionation  of  the  HO,  or  to  give  the 
hyponitrito-  or  further  nitroaylated  complexes.  These  reactions 
proceed  separately  or  simultaneously,  as  the  case  may  be.  ' 

In  the  present  work,  using  several  organic  media,  we  have 
examined  the  reactions  with  HO  of  cobalt  ( II)  ccasplexea  containing 
8-qulnolinolate  ion  (qn)  or  its  derivatives  (2-methyl-  (2mqn), 
U-methyl-  (Umqn) ,  5-chloro-  ( 5cqn ) ,  or  5-nitro-6-quinolinolate  ion 
( 5nqn ) ) ,  CoLg,  or  their  nitrosyls. 

The  stoichiometries  of  the  reactions  were  determined  by  mass 


analysis  of  the  gaseous  product,  HpO,  and  the  residual  HO. 

15H0  and  the  ^-nitrosyls  were  used  for  examining  the  reaction 


-TK>  and  the  -L7H-nltrosyls  were  used  for  examining  the  reaction 
mechaniame.  The  solid  products  were  characterized  by  NWR  and  IR 
(including  ^^H-isotoplc  effects)  spectrometries. 


The  main  reactions  ware  as  follows: 

Iltroeylatlon  followed  by  electrophilic  attack  of  HO  on  the 
coordinating  10  group,  and  by  a  new  type  of  disproportionation 
Of  HO:  Co2*  +  9NO— ♦  Co 3*  +  HO*  ♦  H03~(c)  ♦  H02“(a)  ♦  3HoO 

(co2*  ♦  *ho— » Co**  ♦  nro"(e),  •no-(c)  *  2ho— ♦•no2-(c)  ♦ 

tgO,  6»0— *  HO*  ♦  H03~(c)  ♦  ZHpO)  (L  -  qn;  in  CRj/O-n  *H, 
labelled  nitrogen)  c,  coordinating).  Also, 

Co2*  *  5H0  — t  CoS*  +  N03"(c)  ♦  2MgO  (Co2*  ♦  *H0 — P  CoS*  + 
•NOr(c),  *H0“(o)  +  2H0  — >  NOg"  ♦  H*H0,  HOo"  ♦  2K>— »N03~(c)  ♦ 
H2O)  (L  •  qn,  5eqn,  or  5nqn;  in  py  or  10f(v)  py-DMF) . 

Hew  type  of  disproportionation  of  HO,  and  nitrosylatlon: 

Co2*  ♦  UNO  *—♦  Co*  ♦  3H0*  +  H03-(c)  ♦  H02“(c)  3Hg0, 

Co2*  ♦  210— k  Co0  ♦  2H0*(c)  (L  -  2m«ni  in  CHgCl2). 
Nitrosylatlon:  Co2*  ♦  HO  — S  Co3*  ♦  H0“(c) 

(L  ■  kmqn,  5cqn,  or  5nqn;  in  CH2CI2  or  DV). 


Nitrogen  monoxide  disproport located  to  give  invariably  HgO 
and  H03~,  eomatimee  together  with  nltrosyl  cation ,  HO*.  The 
electrophilic  attack  was  also  observed. 

The  solid  products  obtained,  the  sproportioneti —  of  10 
Involved  in  the  formation  of  *03",  and  the  reaction  meohaaiems 
will  be  discussed. 


J.A.  MeCleverty,  Cbem.  Herr.  1919,  T9,  53;  t.t. 
Chem.  Rev.  1983,  21,  69. 
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KINETIC  STUDY  OF  AXIAL  LIGATION  IN  HEMIN 
BY  THE  STOPPED-FLOW  METHOD 


Hiroshi  Tomlyaa u  and  Hiroshi  Fukutoml 

Research  Laboratory  for  Nuclear  Reactora,  Tokyo  Institute  of 
Technology.  O-okay  awa.  Meguro-ku,  Tokyo,  152  Japan _ 

Various  ligand  substitutions  at  the  axial  positions  of  proto- 
porphyrin(IX)  Fe(III)  coaplex  have  bean  Investigated  by  the  stopped 
flow  method.  In  the  reaction  between  bis (pyridine) complex 

heain(py).  and  tert-butylaaine  (TBA) ,  it  was  found  that  the  rates 

‘  1) 
are  markedly  dependent  on  free  TBA  concentrations  and  k  .  can  be 

ODS 

given  by  k^  -  k^[TBA]  In  low  TBA  concentrations  ([TBA]<0.12  M) 

and  k  .  “  It- [TBA] 2  in  high  TBA  concentrations  ([TBA]>0.2  *»>. 

ob8  2  -1  -1 
The  values  of  k.  and  k,  are  determined  to  be  0.095  M  s  and  0.48 

—2  —1  Q  ^  • 

M  a  at  20  C,  respectively.  Ve  propose  that  tha  substitution 
proceeds  from  low-spin  hemlnCpy)^  to  low-spin  haainfTBA)^  through 
a  low-spin  intermediate  hamin(py) (TBA)  in  high  TBA  concentrations, 
while  the  reaction  undergoes  a  spin  changs  through  a  pathway  from 
hemin(py) (TBA)  to  high-spin  hemln(TBA)  in  low  TBA  concentrations. 

In  the  reaction  between  dimethyl  sulfoxide  (damo)  complex  and 
cyanide  ion, 

hemin(dmso)+  +  2CN~  - hemin(CN)"  +  dmao  3> 

we  observed  two  distinct  St op pad- flow  traces.  The  results  suggest 
a  consecutive  mechanism  passing  through  a  high-spin  monocyano  inter¬ 
mediate,  hamin(CN).  However,  under  the  condition  of  low  CH~  con¬ 
centrations  such  as  [CN~]/[hanluK2,  an  additional  very  slow  reac¬ 
tion  trace  was  observed.  This  corresponds  to  the  breaking  of 
Pe-CN~  bond  in  hernia (CN).  Because  of  the  thermodynamical  unstabll- 
ity  of  hamla(CM)  compered  with  low-spin  hemin(CH)j,  henln(CR)  under¬ 
goes  e  ligand  rearrangement  resulting  in  the  formation  of  henln(CN)2 
and  hemin(dmso). 

1)  -d[hsmin(py)2]/dt  »  k^t[henin(py)?] 

2)  M  -  mol /dm3 

3)  Charges  of  hernia  ere  omitted  except  for  this  equation. 
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EXCHANGE  AND  DISSOCIATION  KINETICS  OF  OXAAZA- 
AND  OXATHIA-CRVPTATES 

Mary  Zoe  Baker,  Mary  E.  Springer  and  Richard  W.  Taylor 

University  of  Oklahoma,  Department  of  Chemistry,  Norman,  OK,  USA 
73019 


The  effects  of  donor  atom  substitution  on  the  dissociation 
kinetics  of  the  Tl+,  Pb2+  and  Ca2+  complexes  of  cryptands  20202s, 
202s2$  and  202o?nh  have  been  studied  using  stopped-flow  and  con¬ 
ventional  techniques.  Cryptands  2.2.2  and  2n.2a.2  have  been  In¬ 
cluded  for  purposes  of  comparison.  When  HCIO4  >s  employed  as  the 
scavenger  species,  a  mechanism  Involving  parallel  acid-catalyzed 
(kH)  and  uncatalyzed  (k^)  pathways,  consistent  with  the  following 
rate  law: 

rate  «  (kd  +  kH[H+])[MCryp], 

Is  sufficient  to  describe  the  dissociation  of  most  of  the  cryptates 
In  water  or  90:10  methanol -water  mixtures.  However,  the  Tl(2.2.2)+ 
and  Pb(202s2s)2+  cryptates  exhibit  saturation  type  behavior  at  high 
acid  concentrations  consistent  with  a  shift  in  the  rate  determining 
step  from  proton  attack  to  one  Involving  a  conformational  change 
of  the  complex.  The  Pb(2o2o2NH)2*  cryptate  exhibits  a  mixed 
first-  and  second-order  hydrogen  Ion  dependence  Indicating  proton 
attack  on  at  least  one  of  the  bridge  nitrogens. 

Exchange  reactions  of  some  cryptates  were  studied  using  excess 
Na+,  Tl+,  2.2.2  or  EDTA  as  the  scavenger  species.  In  most  cases 
the  rate  of  exchange  was  Independent  of  the  concentration  of  the 
scavenger.  However,  the  reaction  of  Pb(202s2c)2+  with  2.2.2 
showed  a  nonlinear  dependence  on  [2.2.2]  at  pH  ■  9.0  consistent 
with  the  rate  law: 


k.  ♦  k,  [2.2.2] 
r#t*  *  1 4- 


[*(20y,>*+ 


The  reactions  of  Pb(2.2.2)2+  and  Pb(2fi'2B*2)2+  with  EDTA  In  the 
pH  range  8. 7-10. S  exhibit  a  first  order  dependence  on  [H>TA]TQT. 
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HtDROGHN-OEUTOXIM  ISOTOPIC  EXCHANCE  EMETICS  OF 
A-<+>S*6-Cs[Co<*(->*DT4)J  EW)  A-<-)s*6-Ce{fco(S(+)PBTA3 

til*  H.  O' Connor,  Alton*  J.  Scherasler,  and  Karl  H.  Pearson 


Department  of  Chanlat 


State  Univarait 


Using  a  cooputerlsed  Parkin-Elmar  241  polar imatar,  cha  obser- 
vad  rotation#  of  tba  base-catalysed  solution  of 
A-(+>S«,«-C*Bto(»{-)P»rA2  and  A-(-)5^6-Cs[Co(S(+)PDTAM  in 
deuterium  oxide  were  wonitored  at  60  aacond  intervals  for  sawn 
days  at  a  alngla  wavelength  (436  nn)  using  a  Hg  leap.  The  a  asp  la 
temperature  was  controlled  with  a  theraoatatted  call  holders  solu¬ 
tion  temperature  in  the  quarts  ORB  call  was  maintained  at  20.0°C 
and  nonitorad  using  a  calibrated  digital  tharnonatar. 


no'VV 


4-  <+)  sufi-C*  (E(-)POTAg 


A-(-)  546-C*  Q»(S(+)POTA3 


The  obaarvad  rotation  for  tha  A-(+)  5k6  -Ca(po(R(-)PDTA)] 
complex  incraaaad  and  than  dacraasad,  which  indicated  that  flrat 
one  aathylanic  proton,  8a,  and  than  a  aacond  nethylenlc  proton. 

Bn* ,  warn  undergoing  isotopic  exchange.  Oppoalte  rotational  changes 
but  a  ini  tar  result*  were  obtained  for  tba  A-(-)sl|6-Ce[co(S(+)POTA)J 
coaplaa.  Tba  optical  rotation  data  obtained  indicated  that 
Initially  tha  H*  site  was  nainly  undergoing  isotopic  exchange  and 
that  altar  n  1-4  h,  dapending  on  tha  pB  wains,  this  isotopic 
exchange  was  nearly  complete  and  than  tba  aacond  proton,  8*'  ,  wan 
nainly  undergoing  hydrogot-deutertaa  exchange. 

The  values  of  tha  obaarvad  pfi  dependant  pseudo- first  order  rata 
constants,  ki(obs)t  ia  Jhe  pB  tngeof  10.3  to  10.8  are  ~  4.4  a  lO-4 
aac  *  to  1.4  s  Mr*  sac  1  wlth_the  corresponding  specific  rata 
constant*,  h,,  a  25.0  Ifl  *****  for  tba  initial  hydrogen  deuterium 
exebanga.  The  value  for  tha  second  specific  rata  coos  tent  a,  u,., 


a  approximately 
9.o  x  ur«  IT* 


value  for  tba  second  specific  rata  const  ante,  ig,i 
■I  273  ttaos  a  lower  than  Kg,  and  baa  a  wains  of 
1  sac-1.  These  monies  wore  supported  by  cl*  mm 


none  KINETIC  PHENOMENA  INVOLVING  METAL  COMPLEXES 


M.T.  lack,  Gy.  Imm,  Of.  Rabat  Mil  I*  Fabian 

Dapartaent  of  Chanlatrjr,  Kossuth  La  Jos  University,  Dab  r  a  can, 

4010,  HUNG AIT 


Thar*  ta  aa  Increasing  nuabar  of  roactlooa  In  which  tha  con* 
castration  of  om  or  aora  coaponsnts  axhlblt  aora  than  ooa  ox- 
traaa  In  tlaa.  Oar  lavaatlgstlons  shoved  that  In  aoa a  of  thaao 
axotic  klnatlca  natal  complexes  ara  Involved. 

NALONtc  of*  tRa^%actIon*fixtaraIax- 
hlbtta  thraa  axtrana  In  tlaa  at  260  aa.  Tha  two  sub- ays teas 
axhlblt  ooa  aaxlaua  only  at  260  an.  Tha  aoat  llkaly  axplanatlon 


hiblta  thraa  axtraaa  In  tlaa  at  260  aa.  Tha  two  sub-aystans 
axhlblt  ooa  aaxlaua  only  at  260  aa.  Tha  Mat  llkaly  axplanatlon 
of  tha  thraa  axtraaa  la  that  Mnflll)  la  a  relatively  stable  lntar* 
aadlata  of  thaao  raaetlona,  and  tha  thraa  axtraaa  In  tha  abaor- 
banca  va  tlaa  curves  corraapond  to  axtraaa  In  tha  Mn(Itl)  concan- 
tratloo  n  tlaa  curva.  Similar  klnatlc  behavior  can  ba  axpactad 
by  tha  reduction  of  Cr(VX)  with  eartaln  palra  of  reducing  agents. 

2.  SUCCESSIVE  COMPLEX  FORMATION  AS  MODEL  OP  THE  OVERSHOOT- 
UNI*  RS  HOOT.  Tha  fc&OCtDt  typa  raaetlona  nnra  analyaod  by  Denbigh 
at  el,1  and  thay  point  ad  oat  that  at  aoat  n-2  axtraaa  can  ha  ex- 
hlhltad  at  tha  concentration  va  tlaa  curraa  for  any  of  tha  coo- 
ponenta.  If  a  la  tha  niaahor  of  coapononta.  Whan  tha  ligand  la  In 
nigh  excess.  tha  atapwlaa  coaplex  formation  can  ha  conaldarad  aa 
such  typa  of  reaction.  Tha  study  of  the  Cr  -  SOT  ays  tan  reveal¬ 
ed  an  overshoot  with  tha  coaplex  CrSCN  ,  Cr(SCN)  and  Cr(SCN)  , 
but  tha  calculations  ahoaad  that  -  although  them  la  a  no  monoto¬ 
nous  change  In  tha  rata  constants  of  formation  and  dissociation 
of  atopwloo  coaploxoa  -  no  aora  than  ooa  extremum  aay  appear  In 
tha  concentration  versus  tlaa  curves  at  aay  arbitrary  initial 
concentration  conditions.  It  aaaas  unlikely  that  any  real  systaa 
of  this  typo  shows  aora  than  one  ax t maun. 

3.  DEGENERATION  OP  OSCILLATING  REACTIONS.  The  number  of  tha 
axtraaa  In  the  concentration  varans  tlaa  curves  be  aa  high  as 
several  hundreds  In  a  dosed  systaa  la  tha  hr  easts  oxidation  of 
aaloalc  acid  catalysed  by  ferroln  or  carlaafZV).  The  aaaber  of 
axtraaa  decreases  with  Increasing  concentration  of  catalyst.  With 
ferroln  eha  oscillatory  behavior  disappears  completely  over  a 
certain  esocaatratiaa  of  ferroln,  however,  even  the  axtraaa  In¬ 
crease  of  tha  concentration  of  oarlmnilV)  leads  to  a  Halting 
nuabar  of  periods.  The  poaslbla  dlfferancas  In  the  mechanisms  of 


nuabar  of  periods,  the  poaslbla  differences  In 
the  affects  of  tha  two  catalysts  ora  analysed. 

AS 

hydroxy  lad  a*  with  lodats  or  parlodsta  Is 
oscillatory  react lea t  chare  ora  at  neat  thm 
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KINETIC  AND  EQUILIBRIUM  STUDIES  OF  MET ALLO  PORPHYRINS 
K.R.  Ashley 

Chemistry  Department,  Seat  Texas  State  University,  Commerce,  TX  75A28. 

The  ligand  substitution  reactions  of  metalloporphyrins  have  been  stu¬ 
died  for  the  past  ten  years  in  this  laboratory.  The  metals  that  have  been 
used  in  these  complexes  have  been  oobalt,  chromium,  and  rhodium.  Vari¬ 
ous  porphyrins  have  been  used.  In  all  of  the  complexes,  the  metals  have 
been  labllized  to  axial  ligand  substitution.  This  paper  will  summarize  and 
compare  the  results  of  these  studies.  New  kinetic  and  equilibrium  data  for 
the  reactions  of  (mc*o-tetrakis(p-sulfonatophenyl)-porphyrinato)diaquo- 
chromate(III)  with  pyridine  and  imidazole  and  (hematoporphyrinato)- 
diaquocobaltate(IIl)  with  cyanide  will  be  presented. 

This  research  is  supported  by  the  Robert  A.  Welch  Foundation,  Hous¬ 
ton,  Texas. 
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OXYGEN  TRANSFER  PROCESSES  CATALYZED  BY 
OXOHETAL  SPECIES 

Roger  A.  Sheldon  and  Jsro* law  M.  Sobczak 

Oca  Andeno  B.V. ,  Postbox  81,  5900  AB  Vanlo,  Tha  Netherlands 


The  combination  of  cheap,  readily  available,  single  oxygen 
donors,  such  as  hydrogen  peroxide,  alkyl  hydroperoxides,  amine  oxides, 
hypochlorite,  etc,  with  metal  catalysts  provides  a  range  of  selective 
oxidants  with  broad  scope  In  organic  synthesis.  These  reactions 
generally  Involve  oxometal  species  as  the  active  catalyst  and,  from 
a  mechanistic  viewpoint,  can  be  divided  into  two  types:  (a)  oxometal- 
oxygen  donor  complex  as  the  active  oxidant,  and  (b)  oxometal  complex 
as  the  active  oxidant.  In  the  latter  example  the  single  oxygen  donor 
Is  said  to  act  as  a  terminal  oxidant. 

Mechanistic  and  synthetic  aspects  of  these  reactions  will  be 
reviewed  and  results  will  be  presented  from  the  study  of  a  novel  system. 
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METAL -0X0  AMD  METAL -PER0X0  INTERMEDIATES  IN  OXIDATIVE  CATALYSIS 
John  T.  Groves 

The  University  of  Michigan,  Department  of  Chemistry,  Ann  Arbor, 
Michigan  48109 


The  reactivity  of  transition  metal  oxides  toward  hydrocarbons 
1$  now  clearly  established.  Aliphatic  hydroxylatlon  has  been  shown 
to  proceed  via.  a  hydrogen  abstraction-radical  recombination  pathway. 
The  mechanism  of  olefin  epoxldatlon  must  also  be  stepwise,  at  least 
for  oxo-manganese  porphyrin  complexes,  since  significant  loss  of 
stereochemistry  accompanies  epoxldatlon  In  this  case.  Recent  re¬ 
sults  regarding  the  general  catalytic  scheme  for  oxygen  activa¬ 
tion  and  transfer  outlined  below  will  be  presented.  The  data  In¬ 
dicated  that  the  0-0  bond  cleavage  step  and  the  oxygen  transfer  to 
substrate  have  the  characteristics  of  electron  transfer  reactions. 
Related  reactions  for  the  activation  and  transfer  of  nitrogen  will 
also  be  described. 
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1.  J.  T.  Groves,  T.  E.  Nemo,  J.  As.  Cham.  Soc.  1983,  105,  5786, 
6243. 

2.  J.  T.  Groves,  T.  Takahashl,  J.  An.  Cham.  Soc.  1983,  105,  2073. 

3.  J.  T.  Groves,  Y.  Ma tana be,  T.  McMurry,  J.  An.  Cham.  Soc.  1983, 
105,  4489 
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THE  PROFOUND  EFFECT  OF  GEOHETRT  UPON  REDOX  PROPERTIES  OF  LOW-SPIN 
RUTHENIUM(II)  COMPLEXES  OF  THE  TYPE,  DIHALORUTHENIUM(SULFOXIDE)-- 
(THIOETHER),_n.  IMPLICATIONS  FOR  HXECULAR  OXYGEN  CATALYSIS. 

Dennis  P,  Riley 

Th«  Procter  A  Gambia  Company,  Mlaal  Valley  Laboratories,  P.O.  Bos 
39175,  Cincinnati,  Ohio  USA  45247 

In  recent  studies  ms  have  reported  that  RuX^CDNSO)^  complexes 
act  as  sulfide  oxldstlon  catalysts  using  •olaoufar  oxygen  to  give 
sulfoxides  In  high  yield  with  good  selectivity.  The  ectual  oata- 
lyst  Is  generated  In  situ  In  the  presence  of  exoess  thloether  In 
alcoholic  solvents  free  the  els-  or  trsns-RuXgCDMSO).  complexes. 
Free  studies  designed  to  aid  In  the  determination  of  the  structure 
of  the  cstalytle  species  In  these  systeas,  ue  heve  synthesised  and 
characterised  a  large  number  of  nee  dlhaloruthenlua(II)  ocaplexes 
containing  both  sulfoxide  and  thloether  ligands.  The  electrochem¬ 
istry  of  these  coaplexea  have  been  Investigated  to  determine  the 
effect  of  structure  and  tha  degree  of  substitution  on  the  redox 
ahaalstry. 

We  have  observed  under  conditions  slaulatlng  the  oatalytlc  sit¬ 
uation  that  ocaplexes  of  the  type  RuX2(DMB0).  (SR2)_  (share  n  «  1 
to  4)  readily  fora  free  ltiX2(DMSO)^.  The  degree  or  substitution 
Is  dependent  upon  the  aterlc  bulk  of  the  substrate}  l.e.,  when 
SR j  “a11  aost  of  the  rutheniua  la  present  as  RuX2(SR2)»,  but 

tdien  SR-  Is  very  bulky  as  In  (t-Bu)^,  then  only  one  ooaplex  fores, 
RuX2(t-Mi2S)(DH90)-.  Cyclic  voltanaograms  for  the  complexes, 
RuX2(sulfoxlde2)n(SR2)^,n,  reveal  that  the  S-bound  sulfoxide  ligand 
Is  an  excellent  x-aeoeptor  ligand  for  the  low-spin  d6  aetal  center. 
A  plot  of  E^«  v*  n  linear  with  a  slope  of  +0.21  v;  Indicating 
that  eeoh  replacement  of  a  thloether  ligand  by  a  sulfoxide  lowers 
the  energy  of  the  MONO  (d,)  by  approximately  4.8  koal.  When  n»2, 
five  different  structural  isomers  are  possible.  Four  of  these 
laoaera  have  been  synthesised  and  characterised.  Their  E1/2  val¬ 
ues  range  from  *0.75  v  to  *1.45  v.  This  large  range  of  potentials 
can  also  be  explained  in  terns  of  Ligand  Additivity.1 2  From  these 
electroehealoel  studies  the  structure  of  the  actual  oatalyst  has 
been  elucidated. 


1.  D.  P.  Blley,  In 

2.  B.  E.  Bur  a  tan. 


22.  1965. 

Li>  1988.  m,  1299. 
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MULTIPLE  MECHANISMS  OF  ALKANE  C-H  NON 0  HYDPOXYLATION 
BY  BIOLOGICAL  ANO  ABIOLOCICAL  OXOHE7ALLOPORPHYRIKS 

Craig  L.  Hill  and  John  A.  Smegal 


Emory  University,  Atlanta,  GA.  30322  and  the  University  of  Califor¬ 
nia,  Berkeley,  CA.  94720 


The  cytochrome  P-450  enzymes  are  one  of  the  txo  or  three  most 
kinetlcally  potent  oxidizing  agents  in  the  biosphere.  A  high-val¬ 
ent  oxoFe  form  of  the  heme  active  site  of  cytochrome  P-450  appears 
to  be  the  species  responsible  for  the  oxygenation  of  unactivated 
alkane  C-H  bonds  in  physiological  systems.  He  have  found  that  syn¬ 
thetic  high-valent  Mn  porphyrins  that  constitute  analogs  for  the 
active  form  of  the  active  site  of  cytochrome  P-450  are  capable  of 
facilitating  all  the  oxygenation  processes  seen  with  the  enzymes 
and  some  unprecedented  alkane  functionalization  processes  in  addi¬ 
tion.' 


A  thorough  investigation  of  the  mechanism  of  alkane  function¬ 
alization  by  our  Mn  porphyrin  based  systems  using  several  purified 
extremely  reactive  complexes  and  variety  of  physical  methods  pro¬ 
duced  the  results  sumaarized  in  the  figure. 


»•». 

o  ■ m 
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Me  believe  that  most 
if  not  all  alkane  oxy¬ 
genations  by  oxametal 
species  involve  one  or 
a  combination  of  the 
processes  show  in  the 
figure  with  the  appro¬ 
priate  oxo  species 
substituted  for  the 
oxo  Mn(V)  porphyrin 
complex. 


1.  J.A.  Smtgal  end 
C.L.  Hill  JiAe 
Soc  .  (19831135 
and  references  cited 
therein. 
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A  STOUT  Of  THE  USE  OF  HOVEL  KACEOBICTCLIC  COMPLEXES  WITH  LARGE 
PERSISTENT  VOIDS  AS  DIOXTBEN  ACTIVATION 
AND  SELECTIVE  OXIDATION  CATALYSTS 

Bradley  K.  Coltraln,  and  Daryla  H.  Buach 

Department  of  Chemistry,  The  Ohio  State  University,  1*0  Hast  1 8th 
Avenue,  Columbus,  Ohio,  USA,  43210 


Macroblcyclle  tranaltlon  aetel  complexes  of  I  have  been 
designed  and  aynthealaed  to  nodal  the  ealeetlve  oxidation 
chaalatry  of  cytochrome  PASO.  Thaae  complexes  (I)  permit 
hydrophobic  binding  of  organic  aubetratea  near  the  aetal  canter 
auggeetlng  their  possible  uae  In  modeling  ternary  complex 
formation  (metal : substrate lO*) .  Chromium,  manganeee,  and  Iron 
complexea  of  t  and  the  similar  macroblcyclle  complexes  II  here 
been  shovn  to  react  with  monooxygen  transfer  reagenta  such  as 
lodosobensene,  sodium  hypochlorite,  end  m-chloroperoxybenaolc  add 
end  effect  catalytic  oxidation  of  eubatrates  such  as  styrene  and 
cyclohexane.  The  product  distribution  of  the  oxidation  of  toluene 
utilising  Pe(lII)  complexes  of  I  and  II  and  has  been  found  to 
vary  with  changing  bridge  siae  l‘.  Attempts  have  been  made  to 
Identify  any  Intermediates  that  occur  during  the  oxidation 
process.  Attention  he  been  given  to  those  Intermediates  in 
proposed  dloxygen  activation  mechanlasM. 


Jl- 
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aauavM  or  pumouc  cckpou£6  by  o,  caxaiyzed  by  oobaut 
Ate  iwobbb  mogckuc  ccwiaas/ 

Meryveme  Frostin,  Martins  Parris  Pauuet ,  Claud*  Bisd-Charreten, 
Deny  Pujol  and  Alain  Gaud— r. 

Laboratalra  da  Chimie  da  Coordination  Bloarganlqua.  university  da 
Parie-Sud.  91405  Crsay  (France) . 


Aromatic  aaspounds  (lndolse,  phenols)  axa  raadily  osldlesd  by 
aolacular  osygan  in  tha  prasanos  of  oobalt(ZZ)  Schiff  baaa  or  porphy¬ 
rin  oaplaaa.  Manganese  (HI)  porphyrin  CUtflPP  haa  prowad  alao  to 
be  a  good  catalyst  for  tha  addition  of  lndola  (1) ,  phenols  and 
•thylanic  derivatives  (2)  i  tha  laat  react  ion  auat  be  psrfoa—d  in 
the  praaanoa  of  a  oo-rsductant  (Bu.M  HH.) .  A  ocsparatlve  study  of  the 
aechanians  of  the  cobalt  -  and  aahfmaal  -  aatalyaad  ooddstlon  of 
2,4,6>trltaihutylphanol  was  undertaken.  Peroocydic  inter— dlataa  have 
been  detected  during  the  reactions  catalysed  by  aofaalt  otsnplaa— t  an 
alkylperoND-oobalt  maples  was  laolatad  and  fully  characterised 
and  it  could  be  acmsrtad  to  the  4  hydreparosy  derivativa  of  tha 
phenol.  This  hydroperoxide,  shlch  is  the  direct  precursor  of  tha 
eajor  csldatlcn  product!  2.6  dlfearhuty  1  hansnqulnone ,  appears  alao  to 
be  an  Inbanae dlataa  during  tha  Mr-catalysed  reaction.  The  Multiple 
roles  of  tha  natal  during  the—  csldatlon  will  be  rheme— rt  and 
astanslcn  to  other  phenolic  derivatives  sill  be  presented. 


1)  M.M.  Oufour,  Q.  Johnston,  A.L.  Cruablias  mid  A.  Gaud— er,  J.  Mol. 
Catal.,  1960,  1,  277. 

2)  N.  Perris  gaunt  and  A.  Gaud— ar,  J .  Chan.  8oc.  a—.  Ccsn. ,  1961, 
•74. 
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METAL  ION-MEDIATED  EPOXIDATION  OF  OLEFINS  BY 
IODOSYLBENZENE 

Joan  S .  Valentine.  Catherine  C.  Franklin,  Reuel  B. 
VanAtta,  and  Alice  Fan  Tai 

Department  of  Cheaistry  and  Biocheaiatry  and  Molecular 
Biology  Institute,  University  of  California,  Los 
Angeles,  California,  90024,  USA 


We  have  initiated  a  study  of  aetal-ion  mediated 
oxygenations  using  a  variety  of  oxygen  atom  sources  in 
an  attempt  to  observe  and  characterize  some  of  the 
intermediates  in  these  reactions  and  to  relate  them  back 
to  the  biological  systems. 

Metalloenzymes  that  catalyze  the  incorporation  of 
oxygen  atoms  derived  from  dioxygen  into  organic  sub¬ 
strates  usually  contain  either  iron  or  copper.  Our 
understanding  of  the  mechanisms  involved  in  the  reac¬ 
tions  of  the  iron-containing  heme  oxygenases  has  been 
substantially  advanced  by  the  characterization  of  high- 
valent  metalloporphyrin  oxo  complexes,  typically  pre¬ 
pared  by  reactions  using  single  oxygen  atom  sources  such 
as  iodosylbenzene,  which  are  capable  of  epoxidation  or 
hydroxylation  of  organic  substrates.  In  the  case  of  the 
copper  oxygenase  enzymes,  by  contrast,  our  understanding 
is  much  more  limited  and  synthetic  analogues  of  active 
intermediates  have  not  been  prepared. 

Reaction  of  iodosylbenzene  with  trans-etilbene  in 
the  presence  of  either  cupric  or  cobaltous  nitrate  in 
acetonitrile  gave  trans-stllbene  oxide  and  benzaldehyde 
with  yields  of  approximately  75X  and  10X  respectively. 
The  analogous  reaction  with  cia-atllbe ne  was  observed 
Initially  to  give  isomerization  to  trans-stllbene  which 
then  reacted  to  give  the  products  already  described. 
2, 3-Dimethyl-2 -butene,  cyclohexene,  and  1-hexene  were 
also  epoxidized  under  the  same  conditions.  In  the  case 
of  the  reaction  with  cupric  nitrate,  spectroscopic  evi¬ 
dence  suggests  that  a  copper-iodosylbenzene  complex  was 
formed . 


These  results  indicate  that  a  metalloporphyrin  is 
not  required  for  activation  of  iodosylbenzene  to  give 
substrate  oxygenation.  Evidence  concerning  the 
mechanism  and  its  relationship  to  possible  biological 
processes  will  be  described. 
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ACTIVA7ZCN  OP  HOLECGLAR  OXYGEN  AT  BINDCLEAR  COPPER  SITES 
William  E.  Summers ,  III  and  John  E.  Bulkowakl 

University  of  Delaware,  Department  of  Chemistry,  Newark,  Delaware, 
USA  19711 


Our  approach  to  the  activation  of  molecular  oxygen  for  the 
■elective  oxidation  of  aromatic  substrates  has  employed  discrete 
dicopper  complexes  of  binucleatlng  20- ,  22-,  and  24-  mastered 
haxaamlne  mecrocyclic  Uganda  aa  the  catalytic  spades.  Dicopper(I) 
compounds  of  the  hexaaminee,  stabilized  as  the  bia  CO  derivatives, 
have  been  synthesised  and  are  very  Oj  sensitive  in  solution.  They 
■how  a  high  selectivity  for  the  catalytic  oxidation  of  phenols  to 
o-qulnones  at  25*C  and  02  partial  pressures  of  ca.  one  atm. 
Mononuclear  copper  analogs  of  dlethylenatriamine ,  although  reactive 
under  similar  conditions,  are  not  selective.  The  selectivity  is  a 
direct  consequence  of  the  structural  intagrlty  and  geometry  enforced 
on  the  blnuclear  copper  eite  by  the  ligand  framework. 

During  the  course  of  this  work,  a  dioxy gen-bridged  di copper 
compound  of  the  20-  nob* red  macrocycle,  1,4,7,11,14,17- 
hsxaasscycloeicoaane ,  wee  isolated  and  structurally  characterized 
by  x-ray  crystallography.  This  dimeric  coeplex  consists  of  two 
dl copper-containing  macrocyclea  connected  via  two  intermolacular 
dioxygen  bridges  between  copper  center*  in  adjacent  macrocyclea. 
Baaed  on  charge  and  structural  consideration#,  the  Oj-bridged  copper 
atoms  are  formulated  aa  u-auperoxo  bridged  dicopper(II)  units  with 
0-0  bond  distances  of  1.20  A  and  Cu-O-O  bond  angles  of  ca.  160*. 

The  coordination  geomatriaa  of  all  four  copper  centers  are  nearly 
square  pyramidal  with  three  nitrogens  of  the  macrocycle  and  an 
oxygen  of  dloxygen  In  the  basal  plane.  An  oxygen  atom  from  water 
occupies  the  axial  position.  Several  of  the  structural  features  at 
the  copper  sites  are  similar  to  thoee  determined  for  dloxygen 
binding  in  the  dicopper  me t allop rotelne  hemo cyanic  and  tyrosinase. 
The  structural  constraints  imposed  on  the  metals  by  the  ligand  end 
the  unique  redox  properties  of  the  dicopper  unit  resulting  from  the 
close  proximity  of  the  copper  atom*  *pp*«r  to  be  important  for 
formation  and  stability  of  tbs  Oj-Cuj  bridge.  This  structural 
result  may  be  particularly  Important  to  undo r* tending  the  mechanism 
of  molecular  oxygen  activation  in  each  systems . 

The  Isolation  and  structural  characterization  of  the  copper 
complexes  will  be  discussed,  and  a  mechanism  for  the  selectivity  of 
the  oxidation  reaction*  will  he  proposed. 
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ZEOLITE  ENCAPSULATED  TRANSITION  METAL  COMPLEXES 
AS  OXIDATION  CATALYSTS 

Norman  Herron,  Chadwick  A.  Tolaan,  and  Cal an  D.  stucky 
Central  Research  and  Developsant  Department 

E.  I.  du  Pont  da  Nemours  S  Co.,  Wilmington,  Delaware,  USA,  19898 


While  xeolitic  aatariala  have  found  widespread  plication 
in  petroleue  refining  areas  such  as  hydrogenation,  hydrocracking, 
etc.,  their  potential  as  catalysts  for  selective  oxidation  reac¬ 
tions  has  been  largely  overlooked.  The  work  to  be  presented  has 
sought  to  develop  novel  seolite  encapsulated  metal  caaplexes  and 
to  explore  their  use  as  oxidation  catalysts  seeking  shape  selec¬ 
tion  of  both  reactants  and  product  distribution. 

A  cobalt (II)  Schiff-base  caaplex  has  been  prepared  inside  a 
seolite  pore  structure  and  is  shown  to  catalyse  the  autoxidation 
of  phenols  to  qui nones.  However,  the  catalytic  turnover  of  this 
species  is  dramatically  reduced  compared  to  the  corresponding 
homogeneous  solution  phase  reaction;  possible  reasons  for  this 
difference  will  be  presented.  Atteapts  to  define  an  oxidation 
reaction,  useful  as  a  probe  of  new  seolite  catalysts,  will  be 
described  -  including  catalytic  oxidations  of  phenols,  toluene, 
an i sole  and  alkanes. 


Ill 
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bindcuai  corns  mjm  mb  as  catalytic  abtoxidation  of 

I .  S-W-t  — TTLCATBCBOL 

Ei  lu.  Prbaoh.  B.  V.  brrui*,  Joag-Pyag  Chyn  aad  licAul  0. 
McDevit  t 

Dipirtmt  of  Cheaietry.  Ca«o  Voters  Beserve  Diimiitp, 
Cleveland.  Ohio.  VIA  44104 


The  rtdox  catalysis  of  two  difforcat  typos  of  ki|l  redos 
potential  biaaclear  coppar(II)  ckalatas  (1,2)  toward  tka 
aotoxidatlom  of  3,5-di-t~bntyloeteehol  (TBC)  to  tko  corresponding 
qoinone  (TBQ)  kas  baaa  investigated.  Tko  capability  of  those 


1  2 


biaaclear  chelates  to  act  aa  two-elactroa  osidaats  for  TBC  sad  then 
be  raosidlaad  by  Oj  via  a  ■alti-eleetroa  pathway  aafces  then  ideal 
eaadidatos  for  this  redos  catalysis.  Tka  atraetaral 
ekaractorisatioa  of  1  aad  the  ehloro-bridged  analog  of  2  by  s-ray 
diffraction  reveals  the  anticipated  geonetriea  with  Cn-Cu  distances 
of  3.70  and  S.CS  A.  respectively.  Tka  d-d  and  charge  transfer 
spoetrs  of  the  chelates  have  been  interpreted  folly.  Of  partieolar 
interest  are  the  ligand  to  natal  charge  transfer  (LUCY)  transitions 
arising  froa  the  tkloethor  donors  (  325  aa)  and  froa  the  bridging 
kydrosido  in  2  (405  aa,  345  aa).  Bvidenee  soggeets  that  the 
hydrosido  bridge  is  lost  opon  rodoetion  to  the  Ca(I)...Ca(I)  state 
aad  that  it  is  restored  opon  reosldstioa  in  aeneous  solntioa. 
Electroeheaicsl  characterisation  of  the  chelates  by  cyclic  or 
differential  poles  volteaaetry  shows  coaplicated  redos  behavior 
attribated  to  the  Cs(U)/Ci(I)  couple  in  tko  range  +50-100  nV 
versos  SCI. 

la  tie  abssaoa  of  Oj,  the  ckalatas  rapidly  osidite  TIC  to  TBQ 
with  a  1:1  stoiohioaetry  la  acetonitrile  solntioa.  The  foraatioa 
of  no  is  aoaitored  by  its  absorption  band  at  410  na.  In  the 
prasonoo  of  Oj  in  50:50  aothaaol:watar,  the  osidation  of  TBC 
boeoaoa  catalytic  for  both  chelates  with  2  being  a  aoeh  aero 
offoctivo  catalyst  than  3.  The  OjiTBC  ratio  is  found  to  bo  0.5  in 
the  reaction  catalysed  by  2.  Tka  nature  of  tko  catalysis  by  tko 
two  ckolatos  is  apparently  different.  Prellainary  initial  rate 
stadles  indicate  the  reaction  ia  first  order  in  Oj  and  the  eatalyat 
for  1.  For  2,  tko  reaction  appears  to  bo  first  order  in 
0«, catalyst  and  TBC.  The  rolationakip  between  the  atrnetnres  of 
the  eatalycts,  ehangea  which  occur  upon  redaction  to  Ca(I)...Co(I), 
and  the  node  of  catalysis  will  be  disenaaed. 
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A  HEW  KIDD  Of  ELECTROCHEMICAL  BEOTCTXOH  Of  DICKYOCV  Ilf  THE 
PRESENCE  Of  TRICYCLIC  OR  KACROCTCLIC  SCHIfF  BASE  COBALT  COMPLEXES 

Ernst-Q.  Jkger,  Manfred  Rudolph  .  Michael  Rost  and  H.  Hennlg 
Universitat  Jsna,  Sektion  Cheaie,  DDR-4900  Jena,  Steiger  3,  008 


Coopering  the  effect  of  the  cobalt  ooaplaxaa  X  -  ?  on  the 
electrocheaical  reduction  of  dioxygen  In  aprotic  solvents,  three 
kinds  of  do-polarograae  have  bean  observed:  (1)  With  X  aad  XX  the 
polaro graphic  curves  are  nearly  the  see  ef  these  for  the  pare  re¬ 
ductions  Og/Og”  aad  Co**/CoZ*  (2)  With  XXX  aad  XV  a  constant  Ha¬ 
lting  current  occurs  in  the  region  ef  the  eoaplex  reduction,  as 
described  earlier  by  Costa1  for  CoSalea.  (3)  With  V  a  polarogra- 
pbie  spectres  with  two  "iso-currant"  points  is  observed,  as  shewn 
in  the  figure,  indicating  the  foraatiea  ef  a  species  with  a-leper 
diffusion  coefficient  (probably  by  the  reaction  Og  ♦  2  00 
(00302)2-). The  results  will  be  discussed  with  respect  to  the  ISCA 
orbital  energies,  the  redex  potentials  and  the  Lewie  acidity  of 
the  coaplexes,  their  ability  to  fora  superoxo  aad  peroxo  deriva¬ 
tives  respectively,  aad  their  catalytic  activity  in  air  oxidation 
of  para-pbenylenediaaine  derivatives. 
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SYBRIC  AMD  ELECTRONIC  CONTROL  OP 
MET  ALLO PORPHYRIN  CATALYZED  HYDROCARBON  OXIDATION 


and  C.  A.  Tolean 

Central  Research  and  Development  Department, 

E.  I.  du  Pont  de  Nemours  and  Company,  Experimental  Station, 
Wilmington,  Delaware,  USA  1989s 


Cytochrome  P-450  are  a  class  of  enxynea  which  catalyse  the 
nono-oxygenation  of  a  variety  of  organic  substrates  using  dioxygen 
and  MACS  as  well  as  single  oxygen  donors  such  as  iodosoarenes. 

The  use  of  synthetic  metalloporphyrlna  as  aodels  for  the  enzyme 
is  now  firmly  established,  however,  these  models  give  relatively 
low  yielda  and  poor  selectivity,  we  ere  attesting  to  acre 
effectively  mimic  the  enzyme  uaing  phenyl- substituted  metello- 
porphyrins  as  catalysts  to  probe  static  end  electronic  effects 
in  oxidations  of  hydrocarbons  using  oxygsn  transfsr  agents.  Some 
of  our  recent  work  in  this  area  will  be  described. 
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SHAPE  SELECTIVE  ALKANE  HYDROXYLATION 

Kenneth  S.  Sualick.  Bruce  R.  Cook,  Mary  M.  Pox,  and  Thomas  R. 

Reinert 

School  of  Chemical  Sclencee,  University  of  Illinois,  Urbane, 

Illinois ,  USA,  61801 

A  series  of  manganese  porphyrins  vlth  sterlcally  protected 
sockets  are  shown  to  be  shape  selective  alkane  hydroxyietlon  cata¬ 
lysts.  With  iodosylbensene  as  oxidant,  good  selectivity  Is 
observed  for  terminal  hydroxyietlon  of  the  least  hindered  C-H j  for 
a  number  of  alkanes  with  5,10,lS,20-tetrakis(2' ,4’ ,6’-triphenyl- 
phenyl)porphyrtnatomanganeaa(ni)  acetate  ("bis-pocket"  porphyrin*) 
as  catalyst.  These  results  are  reminiscent  of  the  terminal  hydrox¬ 
yls  tion  activity  shown  by  sow  cytochrome  P-450  laosymes.  Lessened 
selectivity  is  observed  with  5,10,15,2O-tetrsklsC2' ,4' ,6'-trlmeth- 
oxyphenyl) porphyrin,  as  expected  due  to  the  much  shallower  pocket, 
and  essentially  no  ragloselactlvity  la  found  with  the  unprotected 
5,10,15,20-tetraphenylporphyrln  The  presence  of  such 

shape  selectivity  conclusively  damonatrataa  the  intimate  Involve¬ 
ment  of  the  manganese  porphyrin  as  the  active  alte  of  hydroxyietlon 
of  the  alkanes,  when  Iodosylbensene  Is  the  oxidant.  In  direct  con¬ 
trast,  the  use  of  elkylhydroparoxldas  (a.t. .  t-butylhydroperoxide) 
does  not  produce  any  shapa  selectivity,  and  thus  mutt  proceed 
through  a  radical  chain  mechanism  which  uses  the  metalloporphyrln 
only  for  Initiation. 

Further  work  with  the  "bis-pocket"  porphyrin  iron (II)  O2 
adducts  end  attempts  to  use  O2  with  hydrldtc  reduc  tents  as  an  oxy¬ 
genation  system  will  be  discussed.  As  s  part  of  this  effort, 
various  00  and  O2  affinities  have  been  determined1 2  for  both  an  un¬ 
protected,  "flat"  porphyrin  (5,10,15,20-tatraphanylparpltyriasto- 
iron(II))  and  a  "bis-pocket"  pOrphyrln(5,10,15, 20-tetrakle(2' ,4' ,6’- 
trlphanylphenyl)porphyrlnatolrom(Il))  as  a  fqnctiea  of  1)  eterlc 
hindrance  of  a  bound  lnldasole ,  2)  hydrogen  bonding  to  the  bound 
imldasola,  and  3)  solvent  polarity.  Increased  eterlc  hindrance 
beyond  a  simple  2-methyl  substituent  has  little  effect  on  CO  bind¬ 
ing.  Hydrogen  bonding  of  1,10-phenenthrollne  to  the  bound  imldasola 
has  little  effect  on  CO  binding,  contrary  to  suggestions  made  from 
1ml desolate  ligation.  Solvent  polarity  enhances  02,  but  diminishes 
CO, affinities,  which  provides  a  new  mechanism  for  CO/O2  discrim¬ 
ination,  an  Important  function  In  0 2 carrying  hems  proteins  to  pre¬ 
vent  poisoning  from  endogenously  produced  CO. 

1.  K.  S.  Sualick  and  M.  M.  Fox  J.  Am.  Cham.  Soc.  lg£,  3507. 

2.  K.  S.  Sualick,  M.  M.  Fox,  and  R.  R.  Ralnart  J.  Am.  Cham.  Soc. 

1984.  106.  30CXX. 
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THB  CATALYTIC  PROPBRTIBS  OF  THB  TEAFSITIOI  MBTAL 
TBTRAAZAMACHOCYCLIC  CCMPLBXBS 


K.B.Istajftlrakil, 

Ja.S.Laapaka, 


L.P. Tikhonova,  Ja.Labuda 
L.V.Zakrevskaja 


9 


The  L.V.Pisarahevajgr  Institute  of  Physical  Chemistry 
of  the  Ukrainian  SSH  Aoadeay  of  Sciences,  Prospekt 
Kauki,  31,  252028  Kiev,  USSR 


The  oatalytio  properties  of  the  transition  as- 
tal  tetraasaaaorooyolic  ooaplexes  depends  on  the 
possibility  of  realisation  of  oentral  ion  different 
redox  states  in  these  complexes. 

We  observed  the  oatalytio  action  of  a  number  of 
nlokel(II)  tetraasaaaorooyelic  complexes  in  osollla- 
tins  ohemioal  reactions  with  broaate-ion  aa  oxidant* 
It  Is  determined  /I/  that  oscillation  of  concentra¬ 
tion  ratio  [llX.S4’j/&filiTj  are  observed  at  any  deg¬ 
ree  of  ligand  unsaturation  and  does  not  depend  from 
manner  of  double  bonds  location* 

The  kinetics  of  asoorblo  sold  oxidation  by  di- 
oxygen  which  is  catalysed  by  tetrabensotetraasa  mao- 
roc  relic  oopper(II)  oomplax  Ou(TAAB)*'*’  have  been 
studied  /2/.  The  proposed  meohanlem  involves  reducti¬ 
on  of  Cu(TAAB)**  by  asoorblo  acid  with  generation  of 
HAac*  radicals  followed  by  rapid  interaction  of  theae 
radicals  with  dloxygen  and  oxidation  of  Cu(TAAB)  by 
superoxoradicals  BOj*. 

1.  K.B.Tatsinirskii,  L*P .Tikhonova,  L.I.Zakrevskaja, 
Ja.C.Lanpeka,  feor.lksp.lhla*,  1982,  JJJ,  439* 

2.  K.B.Tatslalrskll,  Ja.Labuda,  Sh.leorg.Xhla.,  1980, 
22,  2464. 
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STRUCTURAL  STUDIES  ON  THE  METAL  CLUSTERS 
HI  NITROGENASE 

W.  H.  Orme-Johnson.  M.  Nelson,  M.  Levy,  M.  Walters,  P.  Lindahl, 
S.  Chapman,  B.  Hoffman1,  and  E.  Munck* 

Department  of  Chemistry,  Massachusetts  Institute  of  Technology, 
Cambridge,  Maseachusettsa USA 

1 Department  of  Chemistry,  Northwestern  University,  Evanston, 
Illinois,  USA 

^Cray  Freshwater  Biological  Institute,  University  of  Minnesota, 
Navarre,  Minnesota,  USA 


Nltrogenase  catalyses  the  reduction  of  dinitrogen  to  ammonia, 
and  this  activity  results  from  electron  transfer,  MgATP  hydrolysis, 
and  substrate  binding  properties  of  two  proteins,  the  Fe  protein  end 
the  MoFe  protein.  A  combination  of  EEAFS  and  Moasbauer  studies 
suggest  that  in  contrast  to  the  currently  accepted  hypothesis,  the 
Fe  protein  contains  a  center  other  than  the  classical  Fe^S^CRS)^ 
cluster  found  in  ferredoxlns.  Combined  EFR,  Electron  Spin  Echo, 
and  ENDOR  studies  reveal  that  the  paramagnetic  centers  in  the  MoFe 
protein  bind  substrates,  depending  on  the  oxidation  state  of  the 
protein.  These  experiment*  and  those  using  EXAFS  and  mass  spectro¬ 
scopic  meesurements  allow  us  to  refine  our  picture  of  the  M  centers, 
which  contain  Mo,  Fe,  and  S  and  which  are  responsible  for  the  pare- 
megnetlam  of  the  MoFe  protein  as  Isolated.  We  also  have  new  infor¬ 
mation  on  the  structure  of  F  and  S  centers,  Fe  dusters  in  the  MoFe 
protein.  The  use  of  mutations  in  the  18  genes  of  the  nlf  region  of 
the  Klebsiella  pneiaonlaa  chromosome,  to  further  examine  the  synthe¬ 
sis  and  structure  of  these  inorganic  components  of  nltrogenase, 
will  also  be  dlscuesed. 

(Supported  by  NIH  (GM30943,  NSF  (8205764-PCM) ,  and  USDA  (59-2253- 
722-1.) 
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Structural  Studies  of  Molybdenum  Site*  in  Netalloensymes 
Kalth  0.  Hodgson 

Department  of  Chemistry,  Stanford  Uni varsity 
Stanford,  California  91305 


Thera  are  a  nuaber  of  new  well  characterised 
molybdenum-containing  enzymes  that  are  involved  in  s 
variety  of  biological  processes.  Among  these  are 
nltrogenase,  xanthine  oxidase,  nitrate  reductase  and 
sulfite  oxidase.  Over  the  past  few  years,  the  aotlve 
sites  of  these  enzymes  have  been  studied  extensively  by 
x-ray  absorption  spectroscopy.  The  work,  both  in  our 
laboratories  and  outside,  has  resulted  in  the  definition 
of  two  c lasses  of  active  site.  The  method  of  x-ray 
absorption  spectrosoopy  will  be  reviewed  and  the  results 
of  studies  an  molybdenum  enzymes  discussed.  or 
particular  emphasis  will  be  recent  studies  on  the 
nltrogenase  More  oof so tor  In  the  presence  and  absence  of 
aelenophenol  and  on  various  states  of  the  HOTS  protein. 


MOLYBDENUM  CHEMISTRY  RELATED  TO  NITROGEMASE: 

REACTIONS  OF  Mo(VI),  No(V)  AMD  Mo(IV)  COMPLEXES 
WITH  REDUCIBLE  SUBSTRATES  AMD  WITH  ALKYLATING 
AGENTS 

G.M.Schrauzer 

Departaent  of  Cheaistry,  University  of  California  at  San  Diego, 
Revelle  Collage,  La  Jolla, 

Calif.  92093 


Reaarkably  atabla  organnaetalllc  derivatives  of  oxoaolybdate(VI) 
are  obtained  by  the  reaction  of  Br2Mo(0),(bpy)  with  organoaagncslum 
halides.  The  purple  c duplexes  of  cSapoaltlon  R-Mo(Br) (0)„(bpy)  are 
readily  hydrolyaed  to  anionic  organoaolybdate  spec lee,  R-MoOT  . 

These  colorless  ions  are  reaarkably  resistant  to  hydrolysis  of  the 
Mo-C  bond;  R  aay  be  alkyl,  alkenyl  or  aralkyl.  In  aost  reactions, 

R  exhibits  carbanionic  properties.  A  ttuaber  of  group  transfer  re¬ 
actions  have  been  observed.  The  Mo-C  bonds  are  highly  sensitive  to 
reductive  cleavage.  In  acidic  asdia,  0-ellaination  reactions  are 
observed  if  R  has  hydrogen  in  S-positlon. 

Substitution  of  both  Br”  ions  in  BrJto(0>2(bpy)  by  organic  re¬ 
sidues  yields  complexes  of  the  type  IJSW.iEpy).  Their  etablllty 
is  highly  dependent  on  the  presence  of  B-hydrogen  in  the  R-realduee. 
Until  recently,  only  the  coaplexaa  with  R  “  CM,,  neopentyl  or  benzyl 
could  be  prepared.  A  nod if lest loo  of  the  synthesis  has  since  per- 
aitted  the  preparation  of  a  nuaber  of  bie-n-alkyl  derivatives. 

While  the  coaplex  with  R  ■  CM.  is  stable  enough  to  be  eubliaed, 
the  coaplex  with  R-C^Hj  decaapoees  in  eolution  during  recryetalll- 
zation,  affording  reduced  Mo-bpy  derivatives  plus  a  1:1  aixture  of 
Lee  of  a  nuaber  of  related  couplexes  will  be 

and  Mo(IV)  species  with  reducible  substrates 
N,  will  be  delineated  and  interpreted  aecha- 
to  previous  work  with  nltrogenese  aodel  sys- 


C-H,  and  C.H..  Proper t; 
discussed. 

Reactions  of  Mo(V) 
such  as  C.H.,  C-H.  and 
nisticaliy  in  relation 


119 


Mpll-2 


SULFUR-COOTAIMING  CHELATES  OF  MOLYBDENUM . 

REACTIONS  OF  HYDRAZIHBS  WITH  OXOMDLYBDENUM (VI ) 
THIOHYDBOXANATE  AMD  HYDBOXAMATE  ANALOGS 

M.  Fitzroy,  K.S.  Murray 

Chemistry  Department,  Monash  Uni  varsity,  Clayton,  Victoria,  3168, 

Australia. 

J.  Frederikaen,  E.  Born,  N.R.  snow 

Department  of  Physical  and  Inorganic  Chaadstry ,  Uni varsity  jf 
Adalaida,  Adalaida,  South  Australia,  5001,  Australia. 


Oxo-  and  sulfido-SBlybdanum  complexes  ara  currantly  of  much 
intarast  both  froai  tha  bioinorganic  and  technological  points  of 
view.1  EXAFS  studies  have  shown  tha  preeence  of  MoO,  ,+  and 
MoOS1+  entities,  coordinated  to  8-donor  (cystainata)  residues ,  in 
tha  active  sites  of  ansymsa  such  as  xanthine  oxidase.2  Tha  present 
study  is  concerned  with  a  systematic  approach  to  try  to  understand 
tha  affect  of  varying  tha  oo- ligand  donors  (s  vs.  O)  on  the  reac¬ 
tivity  of  tha  oxaamlybdenum  moiety.  Two  related  gratis  of  cos»- 
plaaes  of  tha  thiohydroxanata ,  0pto(aC8.MR*0)  a,  and  hydroxamata, 
OjMo (RCO.MR'O) 2 ,  types  have  bean  prepared  and  their  reactivities 
towards  hydrasines  such  as  RKffiH,,  RaHMHa  and  RJOXJMSW,  (x  -  0,S) 
are  being  investigatad.  X-ray  diffraction  studies  on  represen¬ 
tative  examples  of  the  resulting  oxomolybdenum  hydrasido(2-)  and 
diasanidoaolybdenun  compounds  will  be  discussed. 

8ome  rather  unusual  Mo-catalysed  transformations  of  hydroxamic 
acids  to  amides  have  also  emerged  from  this  work. 

1.  ’Sams  Recent  Developments  in  the  Chemistry  of  Chromium,  Molyb¬ 
denum  and  Tungsten’,  Ed.  J.R.  Dil worth,  H.F.  Lappert, 
(University  of  Sussex,  July  1983). 

2.  S.P.  Cramer,  R.  Wahl,  X.v.  Rajagopalan,  J.  Amer.  Cham.  Soc, , 
1981,  103,  7721. 
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COMPARISON  or  MlfV“  AMD  WILD-TYFB  NITROGBMASBS  AMD  TBEIR  IRON 
MOLYBDENUM  COF ACTORS 

Barry  8.  Beith,  Chan  Guan-Xiong,  Timothy  R.  Hawkaa,  Liang  Yin-Chu 
and  Paul  A.  McLean 

ATOC  unit  of  Mltrogan  Fixation,  Uni varsity  of  Susaax,  Brighton, 
BMl  9RQ,  U.K. 


Mifv  mutants  of  Klabalalla  pneisrmlaa  can  reduca  but  not 
M2*1 2  Ibis  phanotypa  la  associatad  with  tha  MoFa  pro  tain  (MlfVTpl) 
which  contains  tha  sits  that  binds  raduclbla  substrates.  Unlike 
wild-type  nitrogenase,  nitroganaae  containing  NifVICpl,  also  has 
its  ^-evolution  activity  approx.  70%  inhibited  by  00. 

Mere  protein  prepared  by  reacting  MifB~Xpl  (which  lacks  the 
iran-molybdenisi  cofactor,  FsMoco)  with  cofactor  (MlfV~FeMoco) 
extracted  from  NifVXpl,  also  had  the  HlfV~  phenotype,  l.e.  the 
modified  subatrata-reducing  properties  of  NifV~Kpl  are  associatad 
with  its  FeMoco. 2  These  data  provide  strong  evidence  that  FeMoco 
includes  tha  site  for  binding  M2  and  CO. 

Nitrogenase  containing  Mifvxpl  is  more  effective  at  reducing 
BCN  than  la  the  wild-type  ensyme. 3 4  The  apparent  K*  (084  production) 
is  lower  and  tha  percentage  of  electrons  going  to  BCD  reduction 
(rather  than  82  evolution)  much  higher  with  MifV  nitrogenase 
compered  to  the  wild-type  ensyme.  These  and  other  data  on  substrate 
reduction  by  Nifv~  nitrogenase  can  be  rationalised  in  terms  of  it 
functioning  at  a  higher  potential  titan  the  wild-type  ensyme. 

The  ratio  of  re  to  Mo  in  FeMoco  is  generally  accepted  as 
7ii: 1.4  However  reporta  on  its  sulphur  content  vary  from  four5  to 
nine6  per  Mo  end  although  there  eeeme  to  be  general  agreement  on 
the  abeance  of  amino  acids5*7  tits  presence  of  other  organic 
Uganda5,8  is  more  contentious.  Recent  date  on  both  of  these 
aspects  of  cofactor  structure  will  be  presented. 

1.  P. A.  McLean  and  R.A.  Dixon,  Mature  (London)  1981,  292.  655. 

2.  t.r.  Hawkes,  P.A.  McLean  end  B.X.  Smith,  Biochem. J. ,  1984, 
in  tha  press. 

3.  Liang  y.-c.  end  B.K.  Smith,  in  Advances  in  Nitrogen  Fixation 
Research,  1984  (ads.  C.  Vaeger  end  M.B.  New  to  Nijioff  and 
Junk,  The  Hague,  in  the  press. 

4.  b.b.  smith  in  Nitrogen  Fixation!  The  Chamical-Biochamlosl- 
Qenetic  Interfaces,  1983  (ede.  A.  Mhller  end  M.B.  Newton) 
p. 23,  Fleams  Frees,  Maw  York  end  London. 

5.  8.-S.  xaag,  m.-h.  Fen,  O.D.  Frlesen,  B.K.  Burgees,  J.L.  Corbin, 
B. I.  Stiefel  end  M.B.  Newton,  J.Biol.Chsm. ,  1982,  257  .  8042. 

6.  N.J.  Nelson,  M.  A.  Levy  and  M.B.  Orme-Johnson,  Froc.Matl.Aoed. 
Scl.U.f.A. ,  1983,  80,  147. 

7.  B.B.  Bmith  in  NelybdeaoM  Chemistry  of  Blologloel  Slgnlfioanoe, 
1980  (eds.  M.B.  Mewton  sad  s.  Oteuke)  p.179,  Flense  Frees, 

Mew  York  and  London. 

8.  L.A.  Levchenko,  0.8.  Rosoht^fclaa,  A.F.  Bodkov,  B.A.  Msrskusbsv, 
O.N.  Mikhailov,  sad  Yu.g.  Borod'ko,  Blochla.Biophys.Rns.OcM. , 
1980,  2&*  1384. 
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CRYSTALLOGRAPHIC  3TUDIB3  OF  HITROG BRASS  I ROB  PROTRII 

John  J.  Kornuo,  Hguyst  Tran  and  Douglas  C.  Rees 

Department  of  Cheaiatry  and  Bioohaaiatry ,  University  of 
California,  Los  Angelas,  California  USA  90024* 


The  nitrogenase  iron  protein  is  responsible  for  the 
transfer  of  reducing  equivalents  to  the  aolybdeaua-lron  protein, 
and  the  coupling  of  this  process  to  the  hydrolysis  of  ATP.  He 
have  crystallised  the  iron  protein  froa  Aaotobacter  vinelandii 
nitrogenase  in  the  reduced  fora.  The  needle-shaped  crystals  are 
in  space  group  P2.212  (a«94.6A,  b«179.9A,  e “74.1 A)  and  diffract 
to  at  least  5.5A  resolution.  Density  aeesureaents  indicate  that 
5  or  6  Fe-protein  aonoaers  are  present  la  the  asyaaatrlc  unit. 

Low  resolution  data  (8A)  has  been  collected  on  a 
dlffractoaeter  froa  native  and  derivative  Fe-protein  crystals. 
High  resolution  data  is  being  obtained  using  oscillation  esaera 
techniques.  He  are  in  .the  process  of  1  costing  heavy  atoa  sites 
necessary  to  provide  phase  information  and  to  identify  the 
non-cryatallographlc  symmetry  operations  relating  the  Fe-protein 
aonoaers.  Current  progress  on  the  structure  determination  will 
be  described,  with  emphasis  on  the  symmetry  of  the  Fe-protela 
dimer;  location  and  characterisation  of  the  aetal  centers) 
location  of  the  HgATP  binding  site,  and  the  relationship  of  this 
site  to  the  metal  oenter. 
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CHEMISTRY  OF  SOKE  X SON-MOLYBDENUM- 
SULFUR  COMPLEXES 

John  W.  McDonald,  Botao  Zhuang,  Laurence  D.  Rosenhein,  and  William 
E.  Newton 

CharXea  P.  Kettering  Research  Laboratory,  Yellow  Springe,  Ohio 
USA  45387 


The  discovery  that  the  molybdenuz  site  of  nitrogenaae  la  part 
of  an  iron-aolybdenua-aulfur  cluster  unit  has  prompted  the  syntheses 
of  a  large  number  of  metal  complexes  of  this  type  in  recent  years. 
Although  the  synthetic  analog  for  this  enzyme  site  has  not  yet  been 
Isolated,  significant  progress  has  been  made  toward  its  preparation 
via  this  chemical  approach.  Three  different  Fe-Mo-S  systems  which 
are  under  Investigation  In  our  laboratory  will  be  described  in  this 
poster. 

1)  The  Fe-Mo-S  alte  of  nitrogenaae  gives  rise  to  an  S-3/2  EPR 
signal  which  la  unique  among  biological  systems.  Because  antlferro- 
magnetlc  coupling  between  an  S-l/2Mo(V)  and  an  S-2  Fe(II)  should 
yield  a  net  S-3/2  state,  we  have  prepared  (Et4li]2  [(o-xyl-S2>FeS2 
MoSj]  whose  reversible  electrochemical  reduction  suggested  that  we 
could  use  it  to  prepare  the  [(o-xyl-S2>FeS2M»S2]^~  Ion  which 
formally  contains  the  desired  electronic  configuration.  This  species, 
prepared  either  chemically  or  electrochemically,  Indeed  displays 

an  S-3/2  EPR  signal  with  g  values  very  similar  to  the  Ko-Fe  protein 
of  nitrogenaae.  Synthetic  procedures  and  characterization  data, 
as  well  ae  detailed  EPR  parametars,  for  this  system  will  be  presen¬ 
ted. 

2)  The  reaction  of  the  knovnTtoCKNO^CS-t-Bu) 2  with  FeX2 
(X-Cl,Br)  yields  the  new  heteroaetalllc  specie*  X2F*(S-t-Bu>2Mo 
(RNC>4  which  formally  contain  Fe(II)  and  Ko(II).  These  complexes 
exhibit  reversible  electrochemistry  and  thia  facet  of  their 
behavior,  along  with  preparative  methods  and  spectroscopic  data, 
will  be  described. 

3)  A  new  Fe-Mo-S  species  has  bean  formed  by  reaction  of  FeCl3 
with  a  mixture  of  LjPKe,  L12S,  MoS^2-,  and  t-BuSH  In  MeOH.  The 
synthetic  procedure  will  be  described  in  detail  and  the  spectral 
properties  of  the  new  cluster  will  be  presented.  The  current 
elemental  analytical  date  for  thia  complex  Indlcatea  that  It  should 
be  formulated  as  [FagMoSn]*-  making  It  the  first  species  with  an 
Fe/Mo  ratio  similar  to  the  Iron-molybdenum  cofactor  of  nitroganase. 


1.  S.  Otsuka,  M.  Kamata,  K.  Hlrotsu,  and  T.  Higuchi,  J.  Am.  Cham. 
Soc.,  1981,  103,  3014. 
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H3DELS  FOR  THE  P«Ho-COFACTOR  OF  HITROGENASE: 

A  NEW  STNTHETXC  STRATEGY 

B.A.  Aver ill.  K.S.  B ose,  P.E.  Lamberty,  J.  Kovacs,  G.L.  Lilley, 
and  E.  Sinn 

Department  of  Chemistry,  University  of  Virginia,  Chariot taavllla, 
Virginia  22901  USA 


Two  baalc  typaa  of  synthetic  Ho-Pe-S  cluster  have  now  bean 
prepared  as  potential  node la  for  the  FeMo-cofsctor  of  nitrogenaaa: 
single  and  double  "cubane "  clusters  containing  the  MoFejS^  unit 
(e.g.,  MojFetSoCSR)^]3",  and  "linear  dusters  containing  the 
MoS2Fe  unit  (eTg. ,  IS2MDS2FeS2Fe(SR)2]3-) .  Physical  and  cheaical 
studies  have  shown  that  neither  cluster  type  la  a  detailed  model 
for  the  FeMo-cof actor,  and  to  date  it  has  not  bssn  possible  to 
transform  these  materials  into  other,  mors  realistic  models. 

The  synthesis  of  all  known  examples  of  Mo-Fe-S  cluster  relies 
on  reaction  of  Hos£~  with  an  iron  complex,  that  la,  the  sulfide  in 
the  cluster  products  is  originally  bonded  to  Mo.  Ha  have  begun  to 
explore  alternative  synthetic  routes  that  will  produce  new  cluster 
types,  and  in  particular  are  Interested  In  strategies  In  which  the 
sulfide  orglnates  with  the  iron  reagent. 

WS  have  found  that  the  (Fe2S2(CO)<]2~  ion1  reacts  with  moly¬ 
bdenum  sources  to  produce  several  dusters  containing  the  novel 
MoS2Fe2  unit  (In  which  each  Fe  Is  dso  coordinated  by  3  CO’s),  as 
well  as  aeverd  new  iron-sulfur-carbonyl  dusters.  The  prepar¬ 
ation,  properties,  and  structures  of  these  new  dusters  will  be 
described,  together  with  oxidative  decarbonylatlon  reactions  that 
result  in  replacement  of  carbonyl  ligands  by  thiolatee. 

1.  D.  Seyferth,  R.S.  Henderson,  and  L.-C.  Sung,  Organometalllcs 
1982,  1,  125. 
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ACTIVATION  Or  DMITROGW 


J.R.  Dilvorth,  R.A.  Bandar son,  G.J.  Lalqh,  C.J.  Pickett,  And 
R.t.  Richards 

A.r.R.C.  Unit  of  nitrogen  Fixation,  university  of  Sussex,  Brighton, 

am  9MB,  o.x. 


Although  dinitrogen  la  now  known  to  bind  to  alaoat  all  tha 
transition  el— ants ,  tha  factors  controlling  its  activation  are 
only  now  baoonlag  claar.  Thay  ara  not  a  lapis,  and  it  is  necessary 
to  apeclfy  tha  kind  of  r— ctlon  for  which  activation  is  raquirad, 
and  tha  yMnta.  the  situation  has  boon  zwviawad  fairly 
mostly.  * 

Activation  to  hydronation  occurs  whan  dinitrogsn  is  bound 
oad-—  to  transition  al  swats  to  tha  laft  aid#  of  tha  transition 
sarit.  thaws  si— its,  though  oftan  considered  alactron- 
daflcient,  ara  stmagly  electron-releasing.  Tha  conaaquanca  is 
no— f  darable  v-bandlng,  and  a  build  up  of  charga  on  tha  m> 
ait— gas.  tha  a—  nitrogen  is  than  susc  apt  ibis  to  attack  by 

aloof— ghU— ,  not  —  tha  hydnan  and  lewis  acids.  In  tha  fonaer 
sam,  attack  lands,  via  dl,as— Ida  toaplax— ,  to  hydra*ido(2-)- 
— — 1— ,  and  an—aia  and  hydr— in* ,  hut  bydra*lda(2-)  appears 
—ay  otaMo  and  h—  it  degrades  fwrthar  la  not  at  all  claar.  in 
tha  intsor  oaoa ,  a—  nay  writs  structures  such  as  halow. 


tha—  hgdreaete  ha  give  hydras i—,  lnrtsad  this  it  apparantly 
sh—ntiart stiff  of  bridging,  aotivatad  dinitrogsn. 

Tha  alkyUtioa  of  aad-on  dinitrogsn  by  alkyl  halidaa  is 
sgyos — tly  a  radical  pcocam.  it  requires  paraaagnatic 
inha—a dlat— ,  lawk  tha  naoaasary  conditions  for  such  alkylations 
s—  aat  claar.  tha  subsequent  alkylation  (to  dialkylhydrasida(2-)) 
is  a  — cleaphtlic  substitution.  Degradation  rout—  to  aainas  and 
dialky Ihydr—in—  bam  btsn  aatabliahad. 

!•  *-k*  Msndarsco,  8.J.  Leigh,  and  C.J.  plckatt,  Adv.  inorg.  Ch— . 

Kadiooh— .,  1903,  27,  197. 
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STRUCTURAL  AND  REACTIVITY  PROBES  OP  THE  FEMO  COFACTOR 
OF  NITROGENASE. 


VI. E.  Newton.  S.  Lough,  F.A.  Schultz,  J.F.  Rublnson,  S.F.  Gheller, 
J.W.  McDonald,  B.K,  Burgess,  S.D.  Conradson  and  K.O.  Hodgson 

C.F.  Kettering  Research  Laboratory,  150  East  South  College  St., 
Yellow  Springs,  Ohio  45387,  USA,  and  Department  of  Chemistry, 
Stanford  University,  Stanford,  CA  94305,  USA. 


Structural,  compositional  and  reactivity  Insights  concerning 
the  Iron-molybdenum  cofactor  (FeMoco)  from  the  molybdenum- Iron  pro¬ 
tein  of  nltrogenase  of  Azotobacter  vlnelandll  have  been  obtained 
through  a  variety  of  physlochemfcal  studies. 

X-ray  absorption  spectroscopic  studies  at  the  Mo  edge  have 
produced  high  quality  X-ray  absorption  near  edge  spectra  (XANES) 
and  extended  X-ray  absorption  fine  structure  (EXAFS)  data  sets 
which  suggest  limits  on  possible  atomic  arrangements  and 
stoichiometries. 

Related  controlled  chemical  reactions.  Involving  oxygen  and 
metal-chelating  agents,  have  also  Indicated  the  presence  of  at 
least  two  environments  for  Fe  and  a  Mo  coordination  sphere  consist¬ 
ing  of  S  and  0  donors. 

Electrochemical  studies  have  produced  Insights  Into  the  redox 
properties  of  FeMoco,  which  have  been  further  utilized  In  reactions 
with  chemical  reductants  and  oxidants  Including  organic  reagents 
and  Iron-sulfur  clusters.  These  last  reactions  have  suggested  pos¬ 
sible  electron-transfer  pathways  to  FeMoco  within  the  molybdenum- 
iron  protein  of  nltrogenase. 
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IDENTIFICATION  OF  Mo-S-Cu  CLUSTERS  BY  95Mo  Mtt  SPECTROSCOPY 
Martin  Mine  Hi  and  John  8«  Enemsrk 

Department  of  Cheaistry,  Univeraity  of  Arisons,  Tucson,  AZ  85721 
John  R.  Nicholson  and  C.D.  Garner 

Department  of  Chemistry,  University  of  Manchester,  Manchester 
M13  9PL  U.K. 


There  is  considerable  current  Interest  in  the  preparation  and 
study  of  Ho-S-Cu  dusters1.  This  is  stimulated  by  the  significant 
recent  developments  in  metal-sulfur  chemistry  and  by  the  desire  to 
provide  a  chemical  interpretation  of  the  copper-thiomolybdate 
interactions  which  are  responsible,  at  least  in  part,  for  copper 
deficiency  in  ruminant  animals? • 3. 

Aa  part  of  our  ,5Mo  NKR  studies  we  have  look  at  the  95Mo  MfR 
chemical  ehlfte  of  a  variety  of  Mo(VI)-S-Cu(I)  dusters,  notably 
the  eerlee  [MoS4(CuX)n]2-  (n  -  1  ot  2;  X  -  Cl,  CM  or  PhS;  n  -  3, 

Z  *  Cl  or  h,  n  ■  A,  X  -  Br).  The  chemical  shifts  provide  a  deer 

indication  of  the  duster  type.  For  the  above  series,  the  attach- 
ment  of  each  Cu(I)  moiety  to  the  central  [MoSa]2 3~  unit  results  in 
an  apparent  Increase  in  the  shielding  experienced  at  the  9SMo 
nucleus  of  ca.  300  ±  50  ppm.  A  similar  perturbation  of  the  95Ho 
resonance  has  been  observed  for  Cu(l)  end  Ag(I)  complexes  of 
[MoOS312-. 

1.  W.  Clegg,  C.D.  Garner,  J.R.  Nicholson  and  P.R.  Ralthby,  Acta 
Cryst.  1983,  C39,  1007  and  references  therein. 

2.  C.F.  Mills,  Philos,  Trans.  R.  Soc.  Lond  Bar.  B  1979,  288.  51. 

3.  C.F.  Mills,  I.  Brenner,  T.T.  El-Gal  lad,  A.C.  Dalgamo  and  B.W. 

Young,  Trace  Element  Metabolism  in  Man  and  Animals,  edited  by 
M.  Eurchgessner ,  1978,  150;  Frelslng-Uelhenstephan:  Instltut 
f  uer  Ernaeh rungs phy s lo logl e . 


127 


Hpll-10 


N1TROGEXASE  REACTIVITY:  AZIDE  REDUCTION 

Barbara  K.  Burg eat.  Judith  F.  Rubinaon,  Jam  L.  Corbin  and  Michael 
J.  Dllvorth* 

Charles  F.  Kettering  Research  Laboratory,  ISO  Eaat  South  Collage  St., 
Yellow  Springs.  08,  45387,  USA.  ^Murdoch  University,  Murdoch 
Western  Australia,  Australia  6153. 


He  have  recently  Investigated  the  reduction  of  azide  by  Azoto- 
bacter  vlnelandll  nltrogenasa.  Previous  studies  (1)  have  shown  that 
aside  Is  reduced  by  two  electrons  to  S)  +  HBj,  by  six  electrons  to 
M2H4  +  8H3,  and  by  eight  electrons  to  3HH3.  We  have  performed  aside 
concentration  dependence  experiments  as  a  function  of  pH  in  order  to 
determine  If  all  reactions  occur  at  the  same  site,  via  a  common 
mechanism,  and  If  HH3  or  N3"  Is  the  species  being  reduced.  The  data 
show  that  the  two  electron  reduction  to  H2  +  1*3  1«  pH  Independent 
Indicating  *3“  is  the  substrate  for  this  reaction.  In  contrast,  the 
six  electron  reduction  to  H2H4  +  MBs  Is  markedly  pH  dependent  Indi¬ 
cating  HM3  as  the  substrate  with  an  extremely  low  >•.  Competition 
experiments  with  M2  and  C2H2  strongly  suggest  that  the  latter  reac¬ 
tion  occurs  at  the  M2  reduction  site  and  that  m3  reduction  may  be  a 
good  model  for  «2  reduction.  The  two  electron  reduction  of  83', 
however,  appears  to  occur  st  a  different  site.  Another  Intereating 
feature  of  this  reaction  Is  that  at  Infinite  azide  only  about  75E  of 
the  electrons  are  being  used  to  reduce  aside,  with  the  remainder 
going  to  H2  evolution.  Although  for  M2  this  75X/25X  (8H3/H2)  dis¬ 
tribution  would  be  stoichiometric,  for  aside,  which  can  be  reduced 
by  two,  six  or  eight  electron  pathways,  it  represents  much  less  than 
one  (0.43)  H2  evolved  per  aside  reduced.  M2  and  aside  are  the  only 
substrates  eo  far  Investigated  which  cannot  eliminate  H2  evolution 
by  nltrogenaae.  The  relevance  of  this  phenomenon  to  redox  states  of 
the  ensyme  reactive  toward  different  substrates  will  be  discussed. 

1.  M.  J.  Dllworth  and  R.  M.  F.  Thome  ley ,  Bloch*.  J.,  1981,  193. 

971. 
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A  BIS (DINITROGEN)  COMPLEX  OF  MOLYBDENUM:  A  CHEMICAL  RESEMBLANCE 
TO  MTR0GBKASE7 


T.  Adrian  Cgogg  and  Lenore  It.  Koczon 

University  of  Nebraska,  Lincoln,  Mebraaka  U.S.A.  68368-0304 
Daniel  B.  Howell 

Nebraska  Wesleyan  University,  Lincoln,  Nebraska,  U.S.A.  68304 


Traaa-Mo(N2),(trlphoe)(PFh.),  1_,  where  trlphoe* 
PhP(CH2CH,PPh,)f  1  reacts  with  anhydrous  Dr  to  produce  ammonia 
and/or  hydras Ini.  In  tatrahydrofnran  (THF)  solution  ■■arm is  ia 
the  sole  nitrogen  hydride  product  and  MoBr.(trlphoa) ia  the  metal- 
c containing  product.  On  the  other  hand,  In  less  polar  solvents 
such  aa  benzene ,  hydrazine  beconea  the  predneinant  nitrogen  hy— 
drid  product.  In  both  of  these  reactions  the  inltial.stepe  lead 
to  a  mixture  of  two  isomeric  hydraxido(2~)  coaplexea.  In  the 
anazmia- forming  reaction  (THF/HBr)  one  of  the  hydrasido(Z-) 
conplessa  reacts  rapidly,  with  the  loan  of  PPh,,  to  form  an  inter¬ 
mediate  (presently  uncharacterised)  during  the '’first  hour  of 
reaction.  If  the  reaction  la  allowed  to  react  to  completion 
(ca.  60  h)>99Z  of  the  nitrogen  can  he  accounted  for  as  dlnltrogen 
and  anmonla.  However,  if  a  CH-C1./H.0  mixture  is  added  after 
•boyt  lh  of  reaction  a  significant  amount  of  hydrazine  is  detect¬ 
ed.  In  separata  experiments  hydrolysis  was  conducted  at  differ¬ 
ent  time  intervals.  The  yields  of  hydrazine  correlated  well  with 
the  disappearance  of  the  reactive  hydras ido (2-)  isomer.  At  12  h, 
hydrolysis  resulted  ia  the  detection  of  only  a  trace  amount  of 
hydrazine. 

It  is  tbs  formation  of  hydras las  upon  hydrolysis  of  the 
■menu l a  fuming  reaction  mixture  early  in  the  reaction  that 
appears  to  provide  an  analogy  with  one  of  the  properties  of 

From  the  reaction  of  1  with  Or  ia  henrema  a  single,  asm 
aolyhdeaua(ZZI)  complex,  2xibss  keen  insisted.  This  coaplex  ex¬ 
hibits  a  v(pug)  at  2330  cm  *,  has  s  p(eff)  of  4.00  B.M.,  ami 
analyses  for  fMogr.  (Fh.faLOUPIMLCLIVh.)  ] .  One  of  the  Uo-f 
bonds  has  been  cledvedandcbl  phosphates  stem  pro  toasted.  He  do 
not  believe  that  2  is  the  molybdenum  eontalnlag  product  in  dm 
hydrazine-forming  reaction.  Instead  2  is  formed  ia  the  reaction 
of  the  actual  product  with  acid.  MnBr. (trlphoe)  reacts  with  HBr 
to  produce  2. 

1. 


Boessrd,  B.B.  i  Cecrge 
Lester,  t.  K.  Inorz 


T.A. :  lomll,  P.l»! 
1083.  22.,  1060-1070 


2. 


T.  A.  | 

6334-6333. 


L.M.; 


Koesoe,  L.M.  J.  dm.  Cham.  Soc. .  1083.  Jfii, 
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BROOK  or  THE  NTTROGENA8E  MoEa  PROTEIN 


R.A.  V«nt«n,  M.  Dalton,  W.H.  Ormt-Johnaon  and  B.M.  Hoffman 

Daparcaent  of  Chemistry,  Northwestern  University,  2145  Sharldan, 
Evanaton,  Illlnola,  USA  60201 


In  ENDOR  apaetra  of  Cha  catalytic  center  (FaMo-Co)  of  NoPa,  w* 
obaerve  a  lx  different  and  dlatlnct  iron*,  at  laaat  aix  type*  of 
structural  proton* ,  one  molybdenum  and  eeveral  aulfur  atom*  per 
cofactor.1*2  Change*  In  theea  various  raaonanca*  upon  addition  of 
the  Inhibitory  aubatrata,  methyl  Isocyanide  (NIC),  provide  unique 
Information  about  aubatract  binding. 

NIC  binding  parturba  only  one  of  the  alx  observed  Irons.  The 
Iron  which  shifts  frequency  la  the  one  moat  atrongly  coupled  to  the 
spin  system  (#6);  other  ENDOR  data  suggest  that  It  can  be  considered 
to  be  In  the  more  reactive  Re2*  state.  Along  with  our  molybdenum 
ENDOR  measurements,  the  result  suggests  that  one  Iron,  probably  along 
with  molybdenum,  forms  the  NIC  binding  site. 

Binding  of  NIC  does  not  cause  major  changes  in  the  proton  ENDOR 
spectra,  indicating  that  no  structural  protons  (probably  on  cysteine 
residues)  ere  displayed  upon  substrate  binding.  However,  the  dif¬ 
ference  spectrum  Indicates  small  changes  In  the  coupling  of  two 
protons,  which  presumably  are  associated  with  cysteines  at  the 
blading  site. 

In  order  to  obtain  a  more  complete  characterisation  of  the  metal 
atoms  In  the  EPR -visible  center  of  More,  we  have  now  performed  a  pre¬ 
liminary  33S  ENDOR  study.  The  Initial  results,  which  show  several 
well-resolved  33S  resonances,  are  very  encouraging. 

1.  "95No  and  *H  Rndor  of  the  Nitrogenase  NoFe  Protein, "  Brian  M. 

Hoffman,  James  E.  Roberts,  and  W.H.  Ome-Johnson,  J.  Am.  Chen. 
Soc.,  104,  860  (1982). 

.  ”57Pe  Endor  of  the  Rltroganass  Nora  Protein,"  B.N.  Hoffman, 

R.S.  Renters,  J.E.  Roberts,  N.  Nelson,  sad  W.H.  0m*~ Johns  on, 

J.  Am.  Chen.  Soc..  104.  August  (1982). 
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Nolybdemmi  and  Tunysten/Swl  fur  Cl  as  tar  Chemistry 
and  Induced  Redox  Processes 


Thomas  R.  Halbert.  Steven  A.  Cohen  and  Edward  1.  Stlefel 


Corporate  Research  Science  Laboratories 
Exxon  Research  and  Engineering  Company 
Clinton  Township,  Route  22E,  Annandale,  N.J.  08801 


A  primary  goal  of  recent  research  In  our  group  has  been 
to  establish  and  explore  general  patterns  of  reactivity  In  transl- 
tlon  metal /sulfur  chemistry.  Such  patterns,  along  with  the  new 
molecular  species  which  result  from  extensions  of  these  patterns, 
will  be  of  use  In  unraveling  the  complexities  of  a  variety  of 
metal loenzymes  and  Industrial  catalysts  which  Involve  transition 
metals  In  a  sulfur  coordination  environment. 

Prior  work  has  clearly  established  two  types  of  redox 
reaction  associated  with  No/S  complexes.  In  one  type,  redox  Is 
centered  at  the  sulflde/polysulflde  ligands,  and  no  change  In 
metal  oxidation  state  occurs.  In  the  other,  redox  Is  centered  at 
the  metal,  and  no  change  In  ligand  oxidation  level  occurs.  A 
recent  example  of  the  former  type  Is  the  reaction  of  No, ST?  with 
the  sodium  salt  of  1,2-ethanollthlol  (edt),  which  leads  to  tne  new 
trlnuclear  anion  No,S.( edt)?2.  The  structure  of  this  complex  Is 
layered,  and  its  relationship  to  the  structure  of  NoS2  will  be 
pointed  out.  Reversible  reactions  with  S  and  trisulfides  will  be 
related  to  the  creation  and  filling  of  sulfur  vacancies  In  the 
heterogeneous  catalysts.  Further,  resonance  Raman  spectra  show  an 
Interesting  correspondence  to  the  spectra  of  Fe,S.  clusters  In 
enzymes. 

In  addition  to  the  two  types  of  redox  reaction  mentioned 
above,  we  have  now  discovered  a  new  type  of  redox  reaction.  In 
which  an  N/S  complex  reacts  with  an  oxidant  to  yield  a 
product  with  the  No  In  a  lower  oxidation  state.  This  counter¬ 
intuitive  process  Involves  an  "Internal  electron  transfer*  wherein 
the  external  oxidant  Induces  reduction  of  the  metal  by  the  coor¬ 
dinated  sulfide  ligands.  Several  new  examples  of  this  class  of 
reaction  will  be  given. 
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THE  PERPETUAL  SCHIFF  BASE 


David  £.  Fenton 

Department  of  Chemistry,  The  University,  Sheffield  S3  7HF,  U.K. 


The  Schiff  base  must  be  regarded  as  a  fundamental  building 
block  in  coordination  chemistry.  This  year,  1984,  sees  the 
sesqulcentenary  of  the  birth  of  Hugo  Schiff  and  this  lecture  is 
presented  in  commemoration  of  this  event. 

Schiff  (1834-1915)  was  educated  in  Germany  but  left  because  of 
his  liberal  political  views  and  spent  his  life  in  Italy,  where  he 
carried  out  his  major  scientific  work.  His  studies  were 
predominantly  In  organic  chemistry,  although  he  first  prepared  SOCI2 
from  SO2  and  PC1S  and  later  devised  the  nitrometer  bearing  his  name. 
In  1864  he  discovered  the  condensation  products  of  aldehydes  and 
amines  now  collectively  known  as  Schiff  bases. 


RCHO  +  R'HH2  — *  RC(H)«NR' 


Metal  complexes  of  such  bases  have  been  known  for  more  than  100 
years  -  and  actually  pre-date  Schiff.  However  it  was  he  who 
established  the  synthetic  technique  of  preparing  salicylaldimine 
complexes  by  the  reaction  of  primary  amines  with  preformed  metal 
sallcylaldehyde  complexes.  The  subsequent  development  of  this  area, 
through  Combes  (acen,  1889),  Deleplne,  Morgan,  Dubsky  and  Sokol 
(salen,  1931)  and  Pfeiffer,  whose  contributions  (1931-1942)  gave  us 
the  foundation  for  much  contemporary  work,  will  be  outlined. 

Post-Pfeiffer,  the  development  of  macrocycles,  the  use  of  metal 
complexes  as  ligands,  and  the  introduction  of  blnucleating  and 
compartmental  ligands  has  given  access  to  the  strategic  synthesis  of 
models  for  metal  sites  In  biomolecules,  and  to  materials  suitable 
for  studying  the  electron  transfer  and  magnetic  exchange  processes 
available  in  ollgometalllc  arrays.  These  areas  will  be  emphasised 
in  order  to  show  the  perpetuallty  of  the  Schiff  base  and  the  salient 
role  which  it  plays  In  contemporary  coordination  chemistry. 
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MAHGAHESE( II ) -NAEGAIESE( III )  MIXED- VALENCE 
COMPLEX  WITH  A  STRATI -BIS  SCHIPF  BASE 


Higashi  5kawa  and  Sigeo  Kids 

Department  of  Chealatry,  Faculty  of  Science,  Kyushu 
University  33,  Hakozakl ,  Hlgashlku,  Fukuoka  812,  Japan 

1 ,2 ,  3,**-Tetrakis( sail cylideneamino) -2 ,3-dimethyl- 
butane  (abbreviated  as  Hj^sata))  has  been  shown  to  form 
strati-bis  bimetal  complexes. D  In  this  study  we  have 
isolated  and  characterl zed  a  mixed-valence  Mn( II ) -Mn( I II ) 
complex  with  this  ligand. 

An  yellow  dl chloromethane  solution  of  the  manganese 
(II)  complex,  Mn2(sata),  was  air-oxidized  to  a  red- 
brown  solution,  from  which  were  isolated  black-red 
prisms  of  the  composition  Mn2 ( sat a) ( OH ) • H20 .  The 
\  magnetic  moment  per  molecule  is  7.0  BM  at  root  tempera¬ 
ture  and  3*9  BM  at  80K.  Cryomagnetic  behabior  can  be 
well  Interpreted  by  the  susceptibility  equation  for  the 
(S«5/2)-(S*2)  systea  baaed  on  the  Heisenberg  model, 
suggesting  the  formation  of  a  Mn( II ) -Mn( III )  complex. 

The  exchange  integral  was  evaluated  to  be  -6.0  cm-1. 

The  superexchange  through  the  Mn-OH-Mn  bridge  is 
supposed  for  the  complex. 


Electronic  spectrum  was  characterized  by  an  absorp¬ 
tion  in  the  near  IR  region  (7700  em-l  in  CH2C12,  e-100 
daSM-J-em-1) ,  which  can  be  assigned  to  the  inter-valence 
transition  band.  The  solvent  dependence  of  the  band 
frequency  may  be  Interpreted  by  Hush's  theory.2)  Electron 
delocalization  factor,  a2,  was  evaluated  to  be  0.005, 
which  is  consistent  with  the. Class  II  type  of  the  class¬ 
ification  by  Robin  and  Day.’) 

Cyclic  voltammetry  and  polarography ,  coupled  with 
controlled-potential  electrolyses,  revealed  the  quasl- 
reversible  processes: 

[HnIIXg(  sata)  (  OH )  ]+  [MnIIMnIII(sata)(OH)  ] 

jZl’.lZL*  [Mnn(sata)(0H)r 

1)  The  present  authors,  Chem.  Lett.,  19fll.  >>83; 

Bull.  Chem.  Soc.  Jpn . ,  £5..  2122  (1982);  ibid.,  56,  lh9 
(1983);  Inorg.  Chi*.  Acta,  2S.»  9  (1983). 

2)  B.  8.  Hush,  Prog.  laorg.  Chem.,  8,  391  (1967). 

3) M.  B.  Robin  and  P.  Day,  Advan.  Inorg.  Chem.  Radio- 
che*.,  10,  2U7  (1967). 
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3D  METAL  COMPLEXES  OF  POLYDENTATE  LIGANDS 
—PSEUDO- TRIGONAL-PRISMATIC  COMPLEXES— 


Hiro  Hum1,  Yoshiyuki  Naabab,  and  sholchlra  v»iMri»* 
a  College  of  General  Education,  Osaka  Univ. ,  Toyonaka,  Oaaka  560 
b  Osaka  Kyoiku  University,  Tennoji,  Osaka  560,  JAPAN 


In  the  course  of  studies  on  polydentate  ligands,  we  have  isolat¬ 
ed  metal  complexes  having  a  pseudo-trigonal-prismatic  structure. 


.CH2CH2% 

H-N-  (CH, )  H  N  -(CH2 )  3-N-CH. 

3  ch2ch{ 

iH  HO' 

H2L  (X“H, 5-Br, 5-C1) 


Reactions  of  H^L  with  several  metal  salts  yielded  complexes  of  the 
following  types:  [Co  L]  and  [MLJCIO,  (M(III)-Mn,  Fe,  Co).  Electron- 
ic  spectra  and  magnetic  properties  of  the  complexes  [Co  L)  show  that 
their  structure  is  neither  octahedral  nor  tetrahedral.  The  crystal 
structure  of  one  of  them  (X-5-C1)  has  been  determined  by  X-ray  meth¬ 
ods.  The  crystal  consists  of  a  mononuclear  molecule  [Co  L]  having  a 
distorted-trigonal-prismatic  structure.  IVo  oxygen  and  two  imine 
nitrogen  atoms  of  the  ligand  are  coordinated  with  a  cobalt (II)  ion 
in  a  distorted  square-planar  geometry  (Co-0:  2. old,  Co-N:2.174A) , 
the  other  two  tertiary  nitrogen  atoms  being  bound  at  further  dis¬ 
tances  (2.297,  2.332A)  with  the  metal  ion. 

The  iron (III)  complexes  [Fe  LJCIO^  are  of  a  high-spin  type  ( 

»5. 9-6.0  BM) .  The  structure  analysis  with  one  of  them  (X«H)  shows 
that  the  mononuclear  complex  [Fe  L)+  in  the  crystal  also  has  a  dis¬ 
torted  trigonal-prismatic  structure. 

The  pseudo-TP  structure  in  these  complexes  seems  to  be  favoured 
by  the  steric  condition  produced  by  the  ligand,  in  combination  with 
the  constraint  imposed  on  the  tertiary  nitrogen  atoms.  The  struc¬ 
ture  of  the  cobalt (III)  complex,  which  is  expected  to  approach  the 
octahedral  structure,  is  now  under  investigation.  The  structures 
of  the  present  complexes  are  discussed  in  comparison  with  those  of 
the  related  ccsqplaxes. 
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SYNTHESIS  AM)  CCWIBCWG  PBOPEKdES  OF  SCHXFF  BASE 
LI GAfCS  DERIVED  FROM  PYRIMIDINE  BASES. 

Isabelle  Sasaki,  Marie-Noelle  Dufour  and  Alain  Gaudemer. 

Laboratoire  de  Chlmle  de  Coordination  Bioorganique  -  University  de 
Paris-Sud  -  91405  Qrsay  -  (France) . 


Schiff-base  Oobalt(II)  complexes  are  able  to  catalyse  the  oxida¬ 
tion  of  various  organic  compounds  by  dloxygen.  Recently  we  have  been 
interested  in  the  synthesis  of  new  complexes  of  that  type  which 
might  induce  oxidative  strand-scission  of  deoxyribonucleic  adds: 
such  molecules  should  be  able  not  only  to  convert  Oj  into  reactive 

species  but  also  to  bind  strongly  to  DMA.  For  that  purpose  we  have 
developed  the  synthesis  of  metal  rnsplamts  of  Schlff-base  ligands 
derived  from  pyrimidine  bases  such  u  1  U) . 


R:  H.OH 
M:  Cu.Co 


Uracil  and  barbituric  acid  ware  converted  to  the  corresponding 
5- formyl  derivatives  which  were  condensed  with  di-  or  trlmnines  to 
give  the  expected  dll  mines  in  good  yields.  The  structures  of  the 
corresponding  Cu(Il)  and  Co(II)  nrsylisam  ware  determined  by  X-ray 
cristallograptqr  and  mpectnoeoqpic  methods  and  found  to  be  simular 
to  thoee  of  the  aocxeaponding  Salen-type  caplew.  A  cooperative 
electroch—ical  study  showed  that  the  ligands  present  in  mmplsmss 
1  ere  lees  electron-donating  than  Salan.  Introduction  of  a  hydroxyl 
group  at  Of  decreases  both  the  Cu(II)/Cu(I)  and  Oo(HI)/Oo(H) 
half-wows  potentials  by  ce.  200 SW  and  futhscmore  gives  the  Oo(IX) 
ocsplfoc—  catalytic  activity  for  the  oxidation  of  phenols. 


1)  I.  Sasaki,  M.N.  Dufour  and  A.  Gaudemar,  Nouv.  J.  Chimta,  6,  341, 
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UNUSUAL  PROPERTIES  OF  SOME  IRON  (II)  COMPLEXES  WITH  SAL! CYLALDEHYDE 

DERIVATIVES. 

L.  Araya* ,  R.  Latorra*.  J.  Coataaagna 

*  Universidad  de  Chile,  Ceeilla  653,  Santiago,  Chile 
*»  Univeraidad  de  Santiago.  Caailla  5659.  Santiago.  Chile _ 

New  coaplexes  if  iron(II)  with  bidentate  liganda  derived  from 
5-broao-*alicylaldahyde  ( 5BrSA)  and  eubetituted  anilines  (V-anil, 
Y-H.2C1,  3C1,  4C1,  2CHj,  3CH3,  4CH3)  have  been  synthesised  and  cha- 
racterixed  by  analysis  and  conventional  spectroscopies. 

The  Table  shoewroon  temperature  data  of  Mossbauer  spectra  and 
aolar  magnetic  susceptibilities  (x) •  For  planar  coaplexes  with  co¬ 
ordination  nuaber  four  with  sallcylaldehydee  an  isoaer  shift  (IS) 
and  a  quadrupole  splitting  (QS)  of  those  aagnitude  for  low  spin  com 
plexes  are  expected  to  be  observed  (1).  The  effect  of  substituent 
is  not  clearly  significative  froa  Mossbauer  results. 

Nevertheless,  a  ferromagnetic  behaviour  is  observed  for  all  the 
coaplexes  at  rooa  teaperature  in  solid  state  while  in  chlorofora 
solution  they  show  a  magnetic  moment  of  3. 3-3.5  Bohr  magnetons.  In 
addition,  the  Mossbauer  spectra  at  16  K  show  an  hiper fine  pattern 
(six  lines)  and  a  doublet  Which  can  be  attributed  to  ferromagnetic 
interactions  with  two  sites  for  the  iron  atoas. 

These  unusual  facta  could  tentatively  be  interpreted  in  terms 
of  the  existence  of  (a)  planar  complexes  with  a  dx2-y2>dxy>dt2>dzi« 
dy,  energy  orbital  d  levels  and  (b)  a  triplet  state  due  to  the 
proxiaity  of  dxy  and  dt2  orbitals  (2,3XThe  hSaabauer  spectra  at  rooa 
temperature  would  ba  due  to  fast  relaxation. 


COMPLEXES 

Mossbauer  (aa/s) 

XPe  x  10* 

18(a) 

QS 

(cgs) 

Pe(3Br8A-Anil) 2 

0.61 

0.74 

4470 

Pe(5BrSA-2ClAnil)2 

0.40 

0.77 

4164 

Fa ( 5Br SA- SClAnil) 2 

0.41 

0.80 

2971 

Pe(5BrSA-4ClAail)2 

0.43 

0.77 

2416 

Fe(5BrSA-2CH3Anil)2 

0.41 

0.68 

1476 

Pe(5BrSA-3CH3Anil)2 

0.41 

0.72 

1875 

Fe()BrSA-4Cl3Anil)2 

0.38 

0.73 

5458 

(a)  related  to  aodixa  nitroprusside. 

1.  I.  Pluck,  in  "Chemical  Applications  of  Mossbauer  Spectroscopy", 
Academic  Press,  Raw  fork,  1968,  p.  279. 

2.  F.A.  Cotton,  C.  Wilkinson,  "Advanced  Inorganic  Chemistry",  J. 
Wiley,  6*h  Ed.,  New  York,  p.  757. 

3.  E.  KSnig,  0.  Rotter,  H.A.  Goodwin,  Inorg.  Cham.  1981,  20, 
3677 


136 


Mpl2-5 


SYNTHESIS  OP  NEW  S CHIEF  BASES  AMD  S CHIEF  BASE  CttTLESES  VIA  METAL 
OONTMOUED  STEREOSPECIFIC  CCHDENSATIONS  OP  OOPPER(II)  6-DIKE  TOMATO 
COMPLEXES  WITH  Z-NH2  (Z  -  OH,  NHAr,  -(CHj^-NHj) 

Dot  ten  Baluch,  Ronald  Bennett,  John  Chorala^oua.  Nigal  J  Harris, 

L  Ian  B  Hainaa  ” 

School  of  Chaeiitry ■  The  Polytechnic  of  North  London.  London  N7  OK 
Schiff  basa  comp  lens  of  typo  1  ara  usually  prepared  directly 
from  tha  Schiff  baas. 


In  co^lanes  obtained  from  Schiff  bases  derived  fro*  imsyanat- 
rical  6-dike tones  the  position  of  condensation  is  determined  by  the 
nature  of  groups  Rl  and  1*  la  the  di ketone  and  is  the  sans  in  both 
ligands. 

Condensation  of  Z-MH,  (Z  ■  a.g.  OH,  aryl,  NHAr)  with  natal  6- 
difcetonatea  provides  an  alternative  route  to  Schiff  bean  complexes. 
Ha  report  that  in  such  rs actions  in  addition  to  the  effect  of  groups 
Hi  and  tom  Mtals  have  a  proaoiaced  effect  on  tha  position  of 
condensation. 

Our  studies  of  the  reaction  of  copper(XX)  6-dike tone tea  demon¬ 
strate  the  role  of  the  ns  tel  and  its  control  on  tha  itereospedfity 
of  tha  condensation.  Thus,  for  axenple,  Cu(baac),  (bsacH  «  l-phatyl- 
1,3-butanedione)  on  treatment  with  MUCH  affords  no  condensation 
products  2  and  3  in  equiuolar  amounts ‘in  which  condensation  occurs 
at  different  carbonyl  groups  of  the  dike  tone  uoelty .  This  contrasts 
th<  behaviour  of  baacR  towards  MUM  which  involves  condensation  of 
the  carbonyl  group  adjacent  to  aathyl  to  give  4.  Similarly  5  has 
been  obtained  froe  Cu(bsac) j  and  1,2-dlaninoetSana  whereas  tEa  1:2 
reaction  between  bead  and  tha  diamine  gives  the  aymnatrically 
condensed  product  6. 

Tha  novel  behaviour  of  the  copper  coolants  la  rationalised  in 
terns  of  their  ability  to  undergo  Lamia  base  induced  Internal  redox 
reactions.  Data! lad  mechanistic  proposal*  will  he  presented  and 
discussed. 
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A  SINGLY  CONDENSED  SCHIFF- BASE  DERIVATIVE  :  PREPARATION, 
CHARACTERIZATION  AND  PROPERTIES, 

Jean-Pierre  COSTES,  Girard  GROS  and  Jean-Pier re  LAURENT 

Laboratoire  de  Chimie  de  Coordination  du  CNRS,  205,  route  de 
Narbonne,  31400  TOULOUSE  (Prance). 


Aaong  the  metal  complexes  of  Schiff  baaea,  a  particular 
attention  haa  been  paid  to  the  complexes  derived  from  tetra- 
dentate  diimino  Uganda  reaulting  from  the  condenaation  of  two 
molecules  of  keto-precursor  with  one  molecule  of  diamine. 
However,  by  using  auitable  exprimental  conditions,  a  singly 
condensed  ligand,  AEH,  may  be  isolated  from  the  reaction  of 
pentane-2, 4-dione  with  I ,2-diaminoethane. 

This  "half-unit"  A  (figure)  haa  been  fully  characterised 
by  NMR  (>H  and  13c)  and  X-ray  structural  determination  in  the 
case  of  its  copper (II)  complex. 

The  potentialities  of  this  compound  have  been  investigated 
with  regard  to  the  following  items  : 

-  formation  of  metal  complexes,  M“(AE)2  and  M“(AE)X  ; 

-  non-template  synthesis  of  non-symmetric  tetradentate 
Schiff  bases  and  related  metal  complexes  such  as  I  and  C 
(figure  )  ; 

-  template  synthesis  ; 

-  preparation  of  non-symmetric  macrocyclic  cosgtlexes, 
for  instance  D  (figure) . 
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SYNTHESIS  AND  CHARACTERIZATION  OF  KETOIMINATO 
FE(IIl)  COMPLEXES  WITH  CHLORO  AND  BROMO  COUNTERIONS 

J.  Michael  Gregory  and  Sue  C.  Cummings 

Department  of  Chemistry,  Wright  State  University, 

Dayton,  Ohio,  USA  45435 


Two  series  of  Fe(IU)  complexes  of  formulation  [Fe-£-X- 
(benacen))Y],  where  g-X(benacen)  is  the  tetradentate  Schiff  base 
ligand  derived  from  the  condensation  of  ethylenediamine  and 
various  para-X  substituted  bensoylacetones,  and  Y  is  Cl  or  Br', 
have  been  prepared  in  hot  methanol  by  reaction  of  anhydrous 
FeClj  and  FeBry  with  the  deprotonated  ligands.  The  new  complex* 
es  have  been  characterised  as  five-coordinate  Fe(III)  monomers 
of  the  type  illustrated. 


Conductivity  measurements  in  CH|C1«  on  the  maroon  or 
purple  microcrystalline  products  establish  that  the  complexes  are 
nonelectrolytes.  Infrared  spectral  evidence  indicates  that  the  NyO* 
donor  atoms  of  the  ketoiminato  ligands  adopt  a  square -planar 
configuration  about  the  iron  ions  as  in  the  analogous  Co(U)  chelates 
previously  prepared  in  these  laboratories.  Also,  an  intense,  low 
energy  band  (360  cm*1)  in  the  ir  spectra  of  all  of  the  chloro  der¬ 
ivatives  has  been  assigned  to  an  Fe-Cl  stretching  m  is.  Values 
of  the  magnetic  moments  are  consistent  with  a  high  spin  d*  con¬ 
figuration.  Very  intense  electronic  spectral  bands  in  the  visible 
region  between  558  and  460  nm  (C*  10*  -  1 0*  L/mol-cm)  are  attri¬ 
buted  to  M-L  charge  transfer  transitions  and  provide  little  infor¬ 
mation  on  the  coordination  geometry.  Cloeer  analysis  and  com¬ 
parison  of  the  physical  data  with  those  published  on  similar  Fe(IU) 
systems  suggests  that  the  complexes  are  monomeric ;  however, 
additional  studies  are  underway  to  provide  confirmation  of  the 
proposed  structures. 

1.  L.  S.  Chen  and  S.  C.  Cummings,  Inorg.  Chem.  1978. 17, 2358. 
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COPPER(II)  COMPLEXES  OF  SCHIFF  BASE  LIGANDS  DERIVED  FROM 
PYRROLE-2, 5-DICARBOXALDEHYDE  AND  FROM  2-ACETQACETYLPYRROLE 


Harry  Adams,  Neil  A.  Bailey,  David  E.  Fenton.  Martha  S.  Leal 
Gonzalez,  Colin  H.  McLean,  Richard  Moody,  Stephen  Moss, 

Cecilia  0.  Rodriguez  de  Barbarin,  and  Patrick  B.  Roberts 

Department  of  Chemistry,  The  University,  Sheffield  S3  7HF,  U.K. 


The  use  of  pyrrole-2,5-dicarboxaldehyde  and  of 
2-acetoacetyl pyrrole  in  the  preparation  of  novel  macrocyclic, 
acyclic  and  compartmental  Schiff  bases  will  be  presented.  The 
discussion  will  centre  on  the  complexation  of  copper(II)  by  these 
ligands  and  will  be  accompanied  by  salient  crystal  structures  of 
complexes  derived  from  each  type  of  ligand.  The  complexes  prepared 
include  mono-,  and  p-alkoxy  bridged  homodi -nuclear  copper(II) 
derivatives  of  the  macrocycles,  and  mononuclear  copper(II) 
complexes  of  the  compartmental  ligands.  In  the  latter  the  metal 
moves  from  compartment  to  compartment,  as  the  length  of  the 
bridging  diamine  Is  varied,  in  order  to  retain  a  square  coplanar 
geometry.  At  long  chain  lengths  an  unusual  'fly-over'  complex  Is 
formed  in  which  the  bridging  chain  acts  as  a  cap  for  the  metal 
site. 
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2 ,6-DIACETYLP YRIDINE-BIS( 1 ’ -PHTALAZINYL )HYDRAZONE .  A  USEFUL  LIGAND 
FOR  THE  SYNTHESIS  OF  MONO-,  01- ,  AND  TRI-(HOMO  ANO  HETEROJ NUCLEAR  COM¬ 
PLEXES  OF  TRANSITION  METALS. 

G.  Paolucc1(,),  fi,  Rossetto^.  P.  Zanella^,  and  M.  Casarln***. 

(')  Dlpartlnento  dl  Chlnica.  Facoltl  dl  Chin.  Ind.le,  Unlverslti  dl 
Venezia,  Calle  Larga  S. Marta  2372,  Venezia,  ITALY. 

(")  Istltuto  dl  Chlnica  e  Tecnologla  del  Radloelenentl,  Area  dl  Rlcer- 
ca  C.N.R.,  Corso  Stati  Unltl,  3SI00  Padova,  ITALY. _ 

The  title  ligand  (I)  has  been  synthesized  with  the  aln  to  study  the 
possibility  of  obtaining  poly-nuclear  transition  netal  conplexes,  accor¬ 
ding  to  the  presence  of  two  different  chelating  sites  (a)  and  (b): 


Due  to  the  acidity  of  hydrazonlc  hydrogen,  nono- nuclear  neutral  spe¬ 
cies  have  been  obtained  fron  Cu11,  N111,  Co11  and  Zn11  acetates.  By 
reacting  sone  of  these  nono-nuclear  neutral  conplexes  with  transition 
netal  halides  MXZ,  sone  blnuclear  species  have  been  obtained.  Moreo¬ 
ver  by  using  transition  natal  perchlorates,  sons  hono-  and  hetero-trl- 
nuclear  species  heve  been  Isolated. 

The  spectroscopic  and  nagnetlc  behaviours  of  the  conplexes  are  di¬ 
scussed. 
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REACTION  OR  ALIPHATIC  AMINES 
WITH  TIN  TETRACHLORX DE-PART  I 
SYNTHESIS  Of  TRICHLORO-(MBTHYLAMINO) -BIS- (METHYL' 
AMINE)  TIN(IV).  METHYLAMINB  HYDROCHLORIDE.* 


DR.  RAJA  HUSSEIN  ABU-SAMN 
Associate  Professor,  Chemistry  Department, 
College  of  Science,  King  Saud  University 
Riyadh,  Saudi  Arahia 

Abstract t 

By  passing  an  excess  of  dried  pure  monome thy lamina  gas 
into  a  solution  of  water-free  tin  tetrachloride  in  car¬ 
bon  tetrachloride,  an  exothermic  reaction  takes  place, 
resulting  in  the  formation  Of  a  white  precipitate,  whose 
structure  is  time-dependent. 

After  two  hours  the  complex  trichloro-(methylamino)-bis- 
(methylamine)tin(IV) .  methylamine  hydrochloride  (I)  is 
formed  with  the  formula  SnClA.fCHjNHj. 

The  paper  describes  the  preparation  of  complex  (I),  the 
apparatus  used  for  purifying  the  gas  CHjNKj  and  the 
mechanism  of  the  reaction.  Also  the  i.r.  and  *H-nmr 
spectra  of  the  complex  are  given  and  interpreted. 
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Ike  itrMtuil  ikUMtMltiliM,  aa4  tka  imlti  of 

a  pzaliaimazy  iareatlgatioa  of  tka  eoozdlsattom  fxoyaxtlea  of  tka 
Mt  orgaaie  llgaad  qrit«,  4,7-fci«-(diay«»c»atkrli*aaa)-1.4.7.10- 
tatzakydro-1  ,10-pfcaaaatkzol  laa  (BCV)  will  ko  deaarikad.  Ikla 
U|iii  la  ofctalmad*  aa  tka  atada  diaodiaa  aalt  atartlag  ftM  4,7- 
41akloxfr-l,10-ykaaaatkzollaa  ky  taaetloa  oitk  aiaaaa  NakC(CM),. 
Tka  diaodiaa  aalt  aaa  ka  aoavarted  to  mixed  tatxaatkylaaaaeaiaa/  2 
alkali  aatal  lorn  dorlvatioee  (*.*.,  t(C,|,)JNItlia(HCOr},  aad 
(C.«.).»tl(»C»))  ky  eolatioa  la  titiatOyfadailM  ky  dioxide  fol¬ 
iate*  V  addltlaa  of  a  aolatloa  of  tka  alkali  aatal  aalt.  Ikaao 
to  tzaotkyl  earn  na  lorn  deriyatiToe,  akiok  aza  etyatalliae  aad  readily 
aolahla  la  ocgamie  aolroata,  aorra  aa  acwvaalaat  aoazeoa  of  tka 
HDGOr  llgaad  foe  tka  fcafaratioa  of  traaaltloa  aatal  aeay  lotoa.  la 
tkla  aaaaor  tka  aow-BCV  a  oaf  lax  of  la(II>,  [to(fkea)a(MCNF)l, 
aaa  ycepazad  ataztlag  fra  OalfkaalCl,.  Tka  aaao  eaaylex  aaa  alao 
fzaparad  ky  eaaotloa  of  tka  eowdiaetad  Cl.fkoa  llgaad  la 
Uta(gkoaliCl,fkaa)]2  altk  NaOC(CM),.  Ikla  caaotua  kaa  alao  kooa 
oazrlad  oat  oa  tka  tala-Cl.ykaa  Ka(II)  iiaylai  to  ylald  tka 
eerceeyeadiag  red-riel a*  tala  MtCOP  Sa(Xl)  eaaylex,  ttaOOCOM-]  . 
Ikaao  Oa<lX)  ooaflexea  ara  atroagly  akaozklag  la  tka  ylalklo  rtgloa 
aad  kaoe  loag-lloed  akazga  tzaaafaz  axaltod  atatoa  ekiek  aalt  at 
XOOaa.  Tka  auau  MCOO  eaaylex  akoaa  flea,  aypazamtly  roverelkle, 
radox  yzocaaaaa  kataaaa  -I  .IT  aad  al.OT  aa.  SCI  la  aeatoaltalla, 
laoladlag  too  aae-eleetrea  oxldatloaa  attrikotekle  to  tka  aoaadl- 
aatod  WOO  llgaad.  Tkla  a  aaf l  ax  la  tolakla  la  atcoag  aald  aadla 
la  wkiek  It  eakiklte  akeorytloa,  aalaalaa,  aad  OMR  eyactra  ladlat- 
tloe  of  tka  reoetelkle  ycoteoatle*  of  tka  dlayaaoaatkylaaa  gzaag* 
of  tka  aoaediaatad  HCV  llgaad, 

Fraliaiaary  work  kaa  alao  kooa  earned  eot  oa  eea^lesee  of 
MC0  altk  ltd)  aad  Ca(U)  of  tka  tyga,  ktWOOMiaar)]'  aad 
CdUHCV),  okora  L  »  kiyy  aad  ykoa.  Tka  fmot  eeaylaxea  ara  aaar 
loaadaataaa  la  tka  aolld  atata  aad  akov  a  atroag  dofoadoaoo  ad  tka 
ooadaat laity  aa  tka  aatara  of  tka  aatioa,  t.  httlal  aaidatlaa 
oltk  iodiaa  caaalta  la  oakaaaeaeot  of  tka  aaodaatlaitlaa  ky  aaa  oral 
aedara  of  aagaitoda.  talk  tka  Xr(X)  aad  Ca<XX)  eaayleaea  akaatk 
atraagly  la  tka  olalkla  regiea  aad  aailt  at  )(Wm. 

1.  I.N.  dakaraaaa  aad  L.T.  Xatarraata,  7.  fry.  Ckaa.  INI,  m, 

in. 
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MIXES  LIGAND  COMPLEXES  OP  Mg (II), 

Cadi),  flr(II)  AND  Ba(II) 

Haghu  N.  Prasad,  Nam  P.  Sharma  and  Mithlesh  Jindal 

Department  of  Chemistry,  University  of  Baiaathan, 
Jaipur  -  joe  OOA  (INDIA) 

Sue  to  weaJcer  compl axing  ability  and  lack  of  con- 
veniant  physico-chemical  properties  to  detect  the  weak 
metal-ligand  interaction  the  coordination  chemistry  of 
alkali  and  alkaline  earth  metals  remained  neglected. 
Only  recently,  conplexation  studies  of  these  metal 
ions  with  conventional  as  well  as  macrocyclic  ligands 
have  been  undertaken  following  the  recognition  of  var¬ 
ious  important  roles  of  these  metal  ions  in  biological 
systems.  However,  the  mixed  ligand  complexes  of  these 
metal  ions  have  not  yet  been  reported  and  the  present 
paper  describes  the  synthesis  of  the  mixed  ligand  com¬ 
plexes  of  the  type,  tMLL'(H20)2)  (where  H£  and  HL'  are 
two  different  carbonyl  compounds  such  as  sal icyl aldeh¬ 
yde,  o- hydroxy acet ophenone  or  2 ,4-pentanedione  and  M  - 
Mg(ll),  Ca(II),  Sr (II)  and  Ba(li)  ). 

These  complexes  have  been  characterized  by  eleme¬ 
ntal  analyses,  TLC.  IGA,  IB  and  electronic  spectra.  In 
TLC  the  mixed  complexes  showed  single  spot  with  Nf  va¬ 
lue  being  the  intermediate  of  the  two  corresponding 
bis-complexes  indicating  that  they  are  mixed  complexes 
rather  than  a  mixture  ox  two  bis-complexes.  A  split 
band  at  *"1650  carl  in  the  IB  spectra  of  mixed  complex¬ 
es  indicates  the  presence  of  two  different  coordinated 
carbonyl  groups.  The  presence  of  two  coordinated  water 
molecules  is  supported  by  IGA  and  IB  spectra. 

The  electronic  spectra  exhibit  a  number  of  addit¬ 
ional  bands  in  the  mixed  ligand  complexes  as  compared 
to  the  corresponding  bis-complexes,  which  is  in  accord 
with  the  lower  symmetry  of  the  mixed  ligand  complexes. 
As  the  symmetry  of  the  complex  is  lowered  the  number 
of  bands  in  the  electronic  spectrum  is  expected  to 
increase  because  the  crystal  field  states  are  further 
split,  allowing  more  transitions. 

anrnthesisi  lo  the  ethanolic  solution  of  the  metal  chl- 
oride  an  ethanol ic  solution  of  the  two  different  carb¬ 
onyl  compounds  was  added  (1:1:1  molar  ratio).  She  pH 
of  the  reaction  mixture  was  raised  to  8.5  by 
ammonia  drop  by  drop.  The  crystalline  solid  obtained 
was  filtered,  washed  with  ethanol  and  dried  in  vacuo. 

She  mixed  complexes  could  also  be  prepared  by  ad¬ 
ding  ethanolic  solution  of  two  ligands  to  freshly  pre¬ 
pared  metal  hydroxide  suspension  and  heating  the  cont¬ 
ents  on  a  water-bath  for  about  15  minutes. 
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MIXED  -  LIGAND  COMPLEXES  OF  COPPER! II)  WITH  2,2' ,2" 
TERPYRIDINE  AND  SOME  MONOSUBSTITUTED  PHENOLS 

WHEI-LU  KWIK  and  KOK-PENG  ANG 

Department  of  Chemistry,  National  University  of  Singapore, 

Lower  Kent  Ridge  Road,  Singapore  0511,  REPUBLIC  OP  SINGAPORE 

A  series  of  twelve  mixed-ligand  complexes,  [Cu(tpy)L]Cl, 
where  tpy  «  2,2' ,2"  -  terpyrldlne  and  L  «  a  jxmosubstituted 
phenol  RC6H40H(R  *  N02,  CHj,  CHjO,  P,  Cl,  BrJ has  been  synthesized 
and  characterised.  Unlike  the  mixed  ligand  complexes  of  copper(ll) 
with  2,2'-bipyridyl  and  an  oxygen  donor  ligand,  these  complexes  + 
can  be  isolated  satisfactorily  only  by  the  reaction  of  [Cu(CH3CN)4] 
with  tpy  and  phenol  In  acetonitrile-ethanol.  The  Cud)  complex 
eneued  rapidly  oxidises  to  yield  the  Cu(IX)  form.  The  X-  band  EPR 
spectra  in  5:1  methanol  :  water  at  77°K  are  well  resolved, 
indicating  that  these  complexes  are  monomeric  ln,bbe  solvents  used. 
The  spin  Hamiltonian  parameters  [g#  ,  g^,  A*  (  ™PCu)]  are 
typical  of  tetragonal  Cu(II)  complexes1.  Results  from  electronic 
spectral,  conductivity  and  magnetic  susceptibility  measurements  are 
in  accord  with  the  above  structural  conclusions.  The  relative 
stabilities  of  these  complexes  in  solution  as  determined  by  a  study 
using  the  Method  of  Continuous  Variation,  demonstrate  that  the 
phenolic  substituents  have  substantial  influence  on  the  ease  of 
formation  of  these  mixed  ligand  complexes.  The  spectral  (IR. 
electronic,  EPR)  and  electrochemical  data  will  be  discussed  and 
compared  with  those  of  cgpner(ll)  complexes  containing  2,2'  blpyndyl 
and  oxygen-donor  ligands2 

1.  B.A.  Goodman  and  J.B.  Raynor,  Adv.  Inorg.  Chen.  Radlochem. 

1970,  13,  135-362. 

2.  P.A.  Walker,  H.  Slgel  and  D.B.  McCormick,  Inorg.  Chen.  1972,  II, 
2756. 

3.  W.L.  Kwik  and  K.P.  Ang,  Aust.  J.  Cham.,  1978,  31,  659. 
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ATTEMPTS  TO  STITCHES  IZE  3-COOSDINATE  DDOSTHTL  SULFOXIDE 
COMPLEXES  OF  PLAtlNlM(IZ) 

Luther  E.  Erickson.  Douglas  E.  Wright,  and  Gregory  E,  Vlgnoul 
Grltmall  Col lags,  Grlnnall,  lows,  USA,  S0112 


Van  dor  Pool,  at  ml.  have  auccaadad  in  asking  a  wide  variety 
of  stable  5-coordinate  six  ad  olefin-diamine  or  olefin -dllmine  com¬ 
plexes  of  general  structure  I.*  The  compounds  were  all  prepared 
by  the  simple  reaction  of  the  nitrogen  chelating  agent  with  Zeise's 
salt  analogs  In  a  dry,  n on-polar  solvent,  Eqn.  (1). 

»  Cl 

(1)  XfPt(olefln)Cl3l  +  J  — •  ♦  KC1 

:N  *C1 

I 

Recognising  the  alallarities  in  DMSO  and  olefine  as  ligands 
for  platinum,  we  have  attempted  to  prepare  analogous  5-coordlnate 
DMSO  complexes  by  the  reaction  of  nitrogen  chelates  with  K[Ft(DMSO) 
Cl,]  In  non-polar  solvents.  The  results  obtained  with  several  dif¬ 
ferent  nitrogen  chelates  will  be  described. 

In  general,  reactions  with  the  DMSO  complexes  are  much  slower 
than  corresponding  reactions  with  Zeise’s  salt  and  the  products  are 
■uch  less  stable.  Though  mar  evidence  suggests  Initial  formation 
of  the  5-coordlnste  epee lea  la  some  cases,  subsequent  work-up  of 
reaction  mixtures  usually  led  to  isolation  of  the  4 -coordinate 
species,  Pt(W-H)Cl2. 

The  reactions  with  N.N'-t-butyldiamine  and  H ,H ' - t-buty Idllaina 
were  particularly  smooth  and  provide  an  interesting  contrast.  For 
the  diamine,  though  the  5-coordlnate  species  is  the  initial  product 
of  the  reaction,  a  stable  equilibrium  Is  reached  between  5-c oord In¬ 
s’:  e  and  4 -coordinate  species  in  a  few  hours  at  room  temperature. 

By  contrast,  for  the  dllmine,  a  bridged  diner  with  two  4-coordin¬ 
ate  Ft  noletlea  per  dllmine,  was  obtained  as  the  only  significant 
product.  An  nmr  study  of  the  dimer  suggests  that  its  structure  is 
drastically  different  from  that  of  the  analogous  phosphine  and  ar¬ 
sine  bridged  complexes  reported  by  Tan  dor  Fuel  at  el.  2  for  H.M’t- 
butyldllmiae. 

1.  H.  Tan  der  Foel,  G.  Tan  Kotan,  M.  Kookas,  C.B.  Stem,  Inor. 

Cham.  1981,  20.  2941. 

2.  H.  Tan  der  Foel,  6.  Tan  Kotan,  K.  Trlexe,  M.  Kokkaa,  C.B.  Stem, 
loots.  Chin.  Acta.  1980,  39,  197. 
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ORGAMOMSTALLIC  CHZMI3TKY  Of  KITAL 
CYANIDB  COHFUXSS 

Louis  5.  Stuhl.  >.  dal  Rosario  and  S.J.  Cartar 

Brandaia  University,  DaparCaant  of  Chemistry ,  Heltham,  HA  DBA  02294 


Ha  hava  davalopad  a  crown-ether  baaad  technology  for  carrying 
out  raactions  on  tha  haratoforo  aasantlally  Intractable  low- va lent 
natal  cyanides.1  Thle  baa  enabled  ua  to  carry  out  tha  first 
detailed  study  of  tha  reactivity  of  K«tlfl(Ct)>4  (1).  This  cosqpound 
reacts  with  alkynas  and  electron  deficient  alkanes  to  yield  novel 
v -bonded  organonlckel  cyanide  conplaxas .  Conpound  _1  reacts  with 
dlpheny lacety lens  to  give  (*•  H-C*0HH-6>2t(n2-PhCCPh)lll(C*)2l  (2). 
Conpound  2  Is  Inert  to  excess  dlpheny lacety lane,  but  reacts  with 
CO  to  provide  the  first  synthesis  of  a  completely  pure  salt  of 
the  HKCHljCCOlj2"  anion. Bensyl  halides  are  coupled  by  reaction 
with  t.  Bensaldehyda  undergoes  condensation  with  acetonitrile 
solvent  during  reaction  with  2  and  crown  ether  producing  a  clnn- 
anonltrlle  complex.  1^  pins  crown  ether  Is  unreactlve  to  H2,  C02 
or  simple  alkenes  and  dienes.  Curiously,  unlike  Ki,lll(CS)«, 
Ki,H12(CH)s  reactions  are  not  substantially  facilitated  by  added 
crown  ether. 

keduction  of  (K'crown)j  Co(C»)5  in  the  presence  of  alkynes 
gives  several  organoaatalllc  products  in  low  yield,  depending 
on  the  alkyne.  Olphenylacetylena  is  catalytically  trlaerlaed 
to  hexaphenylbenxene  undsr  these  conditions.  Cyclopentadlenyl- 
cobalt  systems  are  more  tractable.  CjBjCotCOj  cleanly  substitutes 
one  CO  thermally  or  photolye lea lly  with  (X-crown)CI  to  give 
(K- crown) [CgH jCo(C0)(CH))  (3).  Attempts  to  substitute  tha  second 
carbonyl  by  cyanide  lead  to  decosposltlon.  Compound  2  reacts  with 
PhCCPh  to  give  (n^-C^Ph^cOCotCslg)  and  several  minor  products  with 
negligible  alkyne  trlmerlsatlon.  1  is  not  simply  alkylated  by 
bensyl  bromide  1  a  complex  produce  mixture  results.  Kfforts  to  syn¬ 
thesise  [CgfjCsfcDjr"  salts  will  also  be  discussed. 

1.  B.  del  losarlo  and  L.S.  Stuhl,  submitted  for  publication. 
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CYARO-BHDGED  MIXED  VALENCE 
COPPEt(I,II)  SPECIES 

Oran  P.  Andaraon.  Joseph  H.  Eelbenapiea,  and  Suaan  K.  Laird 

Department  of  Cheaietry,  Colorado  State  University,  Port  Colllna, 
Colorado  80523,  USA 


Stolchloaatric  alxturaa  (1:2)  of  tha  Cu(CW)32-  anion  aad  tha 
coppar(II)  coaplax  cation  of  llfand  1  (1  »  tha  aonoanlon  of  3,9- 
dlmethyl-4,8-diaxaundeca-3,8-dlena-2,10-dlone  dioxlaa)  yiald  tha 
trlnuclaar  cyano-brldgad  aixad  valanca  coaplax  2,  [Cu(l)l)lCa(CI))). 
A  atructural  atudy  of  2  a how*  it  to  conalat  of  a  trigonal  planar 
trlcyanocuprata(l)  anion  which  aaploya  two  cyano  Uganda  to  brldga 
to  two  Cu(l)+  coaplax  cationa.  The  third  cyano  ligand  la  nonbrldg- 
lng.  Tha  atructural  atudy  claarly  ahowa  that  tha  bridging  cyano 
Uganda  ara  bound  to  coppar(I)  through  carbon  and  to  coppar(Il) 
through  nltrogan.  Tha  two  bridging  lntaractlona  ara  not  equivalent , 
ona  being  naarly  linear  (Cu(Il)-H-C»172 .6* )  while  tha  other  la  dis- 
tinctly  nonlinear  (Cu(II)-N-C«137.2*).  This  difference  In  brldga 
geoaetry  raaulta  In  algniflcant  diffarancaa  In  tha  coordination 
geoawtrles  about  tha  copper (II)  atoaa  in  tha  two  nonagul valent 
Cu(l)+  coaplax  unlta. 

Addition  of  Cu(l)*  to  a  aolutlon  in  which  tha  dlcyanocuprate(l) 
aonoanlon  la  tha  predominant  Cu(I)  apeciaa  raaulta  In  laolatlon  of 
apaclaa  3,  foraulated  aa  (Cu(l) ] {Cu(Oi)2 J •  Structural  atudy  of  two 
dlffarant  crystalline  foraa  of  3  a how  both  to  consist  of  long  poly¬ 
meric  chains  in  which  copper(I)  atoaa  arc  bridged  by  cyano  ligands. 
These  polymeric  chains  can  serve  as  polymeric  ligands,  since  only 
one  cyano  group  la  used  for  bridging  between  Cu(I)  atoaa.  In  both 
structures  tha  second  cyano  ligand  on  each  Cu(I)  la  alao  bound 
(through  nitrogen)  to  tha  copper(ll)  atom  of  a  Cu(l)+  unit.  Tha  two 
crystalline  forms  of  3  are  shown  to  arise  from  a  dlffarant  pattern 
of  linear /nonlinear  cyanide  bridging  nodes  in  tha  two  cases.  Dis¬ 
tinct  spectroscopic  diffarancaa  between  tha  two  polymeric  ligand 
ayataas  can  be  shown  to  reflect  tha  observed  differences  in  struc¬ 
ture. 
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THE  ISOLATION  OP  WO,  SINGLY  BRIDGED,  DIMERIC  SPECIES  IN  THE 

O,  OXIDATION  OP  Cr(H.O)  2+  to  [Cr  (H,0)  JOH)  ],4+ 

*  2  o  2  4  2 

JmmtM  E.  Pinholt,  Arthur  Glasfald,  Elizabeth  Bant,  Jane  Meier 

Carleton  College,  Northfiald,  Minnesota,  USA,  55051 


Mhen  0.05  M  Cr(H  0)  2+  in  0.05  M  HCLO  is  treated  with  excess 
O.  the  solution  t  -  ms  green .  After  about  an  hour  at  24  *C  the 
solution  is  blue  and  is  almost  100%  [Cr (H,0) (OH) ],4+.  Analysis 
of  spectral,  ion  exchange ,  acid-base,  and2redox  properties  of  the 
green  solution  suggest  that  99%  of  the  chroad.ua  is  present  as  an 
equilibriua  mixture  of  two,  singly  bridged,  dimer*. 


H 

(H20)5Cr°Cr(0H)(H20)44+  +  H+  - 


Preliminary  results  indicate  that 
reaction  is  between  20  and  40. 


<H20)sCr°Cr(H20)55* 


the  equilibriua  constant  for  this 


roauriGK  or  douhi*  zipc-cobait 

QBTBQPHQfSPHJffSS  JID  THSIfi  9JOVEX 


■.M.Antract mb  tad  1.1  .fibehegrov 
Ukrainian  agricultural  Academy,  I  lav,  USSB 


Synthesis  conditions  of  double  sine-cobalt  ortho¬ 
phosphates  ara  determined  of  Zn^^Co^fPO^ )  2‘  4^0  (0*x 

i  1 .00)  composition  with  the  structure  of  orthorhombic 
hopaita  and  2HgO  (0<x<1 ,00)  crystal¬ 

lising  in  aonoelinlo  system  (space  group  P  2^/n,  2*2). 

The  farmer  represent  solid  solutions  on  the  basis  of 
ZmgZnfPO^Jj-  4%<r  ad  are  formed  a  the  result  of  a  par¬ 
tial  O'  complete  isomorphic  substitution  of  sine  in  the 
ooordlnational  polyhedron  (octahedron)  hr  cobalt.  Their 
individuality  is  proved  end  Halting  of  formation  is 
explaned  hr  production  of  the  extremely  saturated  solid 
solution  of  ZngOoCPO^*  4HgO  composition. 

Zn^Co^CByPO^Jg-aHgO  dihydrophosphates  are  deposi¬ 
ted  as  mixed  crystals  being  structurally  similar  to 
Zn(H2P04)2-  28^0  and  Co(^04)2>  2HgO.  Unlike  2a 

(P04)2-  2H20,  they  form  a  continuous  aeries  of  solid  so¬ 
lutions  of  substitution,  formation  of  double  isostruc- 
tural  orthophosphates  takes  place  without  e  change  of 
the  main  structural  motive  of  the  crystalline  lattice . 
The  apace  group  of  crystal  symmetry  is  preserved. 

Physical  sad  chemical  properties  of  the  produced 
compounds  are  investigated.  The  state  of  water  is  stu¬ 
died  ad  the  influence  is  evaluated  of  cation's  nature 
on  the  energy  of  hydrogen  bonds  being  realised  in  the 
structure  of  double  orthophosphates.  Chernies  of  their 
thermolysis  is  stated  mod  the  change  of  the  crystalline 
structure  of  initial  compound  and  cation  coor&inatdansi 
number,  accompanying  it.  it  is  noted  that  debydratatlom 
of  dlhydropbosphatss  proceeds  with  the  formation  of  free 
phosphoric  aids,  ss  a  intermediate  thermal  treatment 
products. 
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THE  CWMISTOY  OP  CoX(PM*3>3  COMPLEXES  : 

REACTION  WITH  LEVIS  BASES 

M.Dartiauenava.  B.Capelle,  L.C.  Ananias  d«  Carvalho,  T.Paraa, 

Y. Dart iguana v«  ,*A.L. Beauchamp 

Laboratoira  da  Chiaia  da  Coordination,  20S  tea  da  Narbotma 
Toulouaa  31400  Franca 

Mpartaaaot  do  Chiaia,  Univoraitd  da  Mon  trial,  C.P.  6210  .Succ.A  , 
Moo trial,  Qui  H3C  3V1  Canada  ” 


Tha  coordination  c hernia try  of  CoX(Pt.).  complexes  with 
nuclaophilaa  ia  acill  not  vail  known  when  compared  to  rhodiua  and 
irridiua  analogs.  Ona  raaaon  ia  tha  varlaty  of  species  praaant  in 
solution  whan  thaaa  compounds  ara  diasolvad  in  an  organic  so  I  want. 
Tha  n unbar  and  tha  natura  of  thaaa  apaciaa  ara  dapandant  on  tha 
solvent,  tha  taaperature.  tha  natura  of  X,  of  Ft,  and  on  tha  added 
nucleophilic  ligand.  3 


Va  report  hero  tha  reaction  of  CoBr(FMa.)3  with  Lewis  Bases 
such  as  ethylene,  substituted  athylanas,  dipnafiylacetylsna, 
dianas. 


Tha  first  step  of  tha  reaction  appears  to  be  addition  of  the 
nucleophile  giving  rise  to  a  diamagnetic  five  coordinate  apaciaa 
which  is  identified  at  low  taaperature  by  ML  spectroscopy. 

Depending  on  the  solvent,  nolecular  or  cationic  species  ara  obtained. 

Ia  toluene,  nolecular  CoBr(l)UNaJ.  coapounds  have  been 
characterised  by  their  A.B  or  ABC  M  patterns,  but  have  never 
been  isolated  pure. 


In  acetone,  uethanol  ,  acetonitrile,  the  cationic  species 
{Co(L)(PMa,)*}’  ,{Cp<L),(PMe,).r  ,  (C©(L) (MaCH) (PMa.) ,}  have  bean 
identifiedJby  JC,  J  P,  H  M  spectroscopy.  They  ham  been  isola¬ 
ted  in  the  solid  state  as  tetrapbeaylborata  salts.  Their  nolecular 
structure,  together  with  the  characteristics  of  the  coordinated 
Lewis  base  have  been  confined  by  their  crystal  structure  determi¬ 
nation  when  L  »  CjHg  ,  CjPhj,  C^Hg  (1). 

Two  other  Co(I)  species  arc  also  present  in  the  solution  s 
(CoiPMsO.)  which  gims  rise  to  {C#<L) (PMs,). }  complexes  and 
tCo(PMaf)!)  isolated  and 
MMR  andTPray  structure. 


wet  rise  to  icetLHrm complexes  sac 
and  characterised  as  *{co(PMe3)28Phg}  by 


All  these  results  will  be  compared  and  discussed  ia  relation 
with  tha  reactivity  ef  these  cobalt(X)  apaciaa. 


I.  B.Capelle,  A.L.Boauchenp,  M.Dartignanam,  Y.Dartiguenam,  H.P. Klein 
J. Anar. Cham. Soc.  1982,  <104,  3891 

B.Capella,  M.Dartiguanava,  Y.Dartiguenave,  A. L. Beauchamp,  J.  Aawr. 
Chmn.Soc.  1983,  105,  4662 
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CATI OH -SOLVATED  COMPLEXES  OF  ALKALI  AID  ALKALI  BARTH  HALIDES 
WITH  TRIS(  2-HYUROXIALKYL)  AMHSS 

M.G.  Voronkov  and  V.P.  Baryshok 
Institute  of  Organic  Chemistry,  Siberian  Division  of  the  USSR 
Academy  of  Soienees,  664033  Irkutsk,  USSR 


The  interaction  of  alkali  and  alkali  earth  halides  (MX  and 
1X2)  with  tris( 2-hydro xyalkyl )e*ine* ,  KCHgCHROH)^  (R  -  H,  CH^) 
in  aoe tonitrlle ,  methanol  or  their  Mixture  has  been  studied. 

Fluorides  of  higher  alkali  Metals  (M  «  K,  Rb,  Cs)  fom  with 
triethanolamine  (TEA)  1»2  adduots  (I).  Halides  with  M  ■  Li.  la. 

K  (X  ■  Cl.  Br.  I)  afford  with  TEA  111  eation-solvated  complexes 
(II)  if  the  ion  radii  ratio  ranges  within  0.35-0.60. 

The  ooaplexes  (I)  and  (II)  are  hygroscopic  crystalline 
substances  with  the  Melting  point  below  130°C. 

In  nethanole  or  its  Mixture  with  acetonitrile,  1*1  MXg-TEA 
ooaplexes  (III)  ars  formed.  However,  the  possibility  of  their 
formation  is  not  determined  by  a  simple  r^/r^  ratio. 

The  MX  and  MZj  coaplexing  with  tris( 2-hydro xypropyl ) amine 
(TIPA)  is  not  ldentio  to  that  with  TEA.  The  adduots  formed  (IV) 
are  more  readily  soluble  in  organic  solvents  than  (I-III). 

the  1H  and  15H  MR  and  IR  spectra  of  (I -IV)  and  the  stability 
constants  have  been  studied  and  determined.  It  is  suggested  that 
the  oatlon  M  in  (I)  displays  a  oublo  geometry,  the  fluorine  anion 
being  in  the  outer  coordination  sphere. 

The  complexes  (I-XV)  can  be  used  in  anl on-exchange  reactions 
instead  of  crown  ethers  and  for  the  oreation  of  transporting 
systems  controlling  the  ion-exchange  in  oell  aeabranes. 
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DIFFERENTIAL  POLARIZED  ABSORPTION  IN 
CRYSTALLINE  COORDINATION  COMPOUNDS 

Hans  Peter  Jensen 

Chemistry  Department  A,  Building  207,  Technical 
University  of  Denmark,  DK-2800  Lyngby,  Denmark 


Differential  polarized  absorption  methods  based  on 
phase  modulation  have  in  the  last  decade  become  rather 
popular  as  a  mean  of  assigning  electronic  and  conforma¬ 
tional  states  of  molecules  and  complex  ions.1 2 

The  success  rests  on  considerations  based  on  optical 
calculus^  and  use  of  a  photoelastic  modulator.3  As  far  as 
use  of  optical  calculus  is  concerned  this  allows  us  to 
show  how  mixed  phenomenological  effects  can  be  understood 
in  terms  of  non-commutivity  of  spin  matrices  and  how  the 
pure  effects  may  subsequently  be  extracted  from  a  series 
of  experiments  with  varying  setting  in  the  optical  train. 

Thus  in  principle  it  is  possible  to  measure  e.g.  the 
circular  dichroism  of  a  linear  anisotropic  medium.  The 
molecular  interpretation,  however,  may  very  well  present 
a  series  of  problems.  One  problem  is  that  the  electric 
field  vector  in  a  crystal  is  not  normally  transvers  to 
the  direction  of  propagation.  Another  problem  rise  from 
the  internal  field  on  a  molecule  in  a  crystal,  so  that 
one  in  general  do  not  observe  the  absorption  spectrum  of 
a  molecule  to  be  the  same  in  the  crystal  and  in  isola¬ 
tion.  If  furthermore  the  crystal  is  linear  anisotropic 
the  relationship  between  the  electric  field  and  a  mole¬ 
cule  is  given  by  a  tensor  rather  than  by  a  numerical  fac¬ 
tor. 


The  paper  will  demonstrate  how  these  problems  are 
overcome  for  a  series  of  cobalt (III)  trisdiamine  com¬ 
plexes  . 

1.  H.P.  Jensen,  Appl.  Spectrosc.  Rev.  1982-83,  _18,  30S. 

2.  H.P.  Jensen,  J.A.  Schellman  and  T.  Troxell,  Appl. 
Spectrosc.  1978,  21*  192. 

3.  J.C.  Kemp,  J.  Opt.  Soc.  Am.  1969,  21*  950. 
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SINGLE-CRYSTAL  POLARIZED  SPECULAR  REFLECTANCE 
SPECTROSCOPY  ON  INTENSE  ELECTRONIC  TRANSITIONS 

Ronald  L.  Musselman 


Prlncipia Collage,  Elsah,  Illinois,  U.S.A.  62028 

Specular  reflectanca  spectroscopy  is  a  useful  technique  for  obtain¬ 
ing  polarised  single-crystal  spectra  In  the  UV  through  IR  ranges  when 
high  transition  Intensities  render  other  techniques  difficult. 

Traditional  absorption  data  may  be  obtained  from  reflection  values 
through  a  Kramers-Kronlg  transformation  based  upon  Fresnel's  equation 
for  the  absorption  coefficient,  k  ■  -  2r  sin  0  /  1  ♦  r*  -  2r  cos  6 .  The 
Kramers-Kronlg  relationship,  0  (oo)  ■  2 to  J  In  r  dto',  provides  the 

a  8  a^-V* 

phase  change  upon  reflection .  Good  estimates  of  electrical  conductivity 
when  present  may  be  obtained  through  applying  the  optical  constants 
to  Drude  theory  for  electrons  in  metals . 

The  instrumentation  for  determining  reflectance  is  based  upon  a 
polarising  microscope  for  ease  in  crystal  handling  and  light  imaging1 , 
with  standard  light  sources  and  detectors,  and  is  computer-controlled. 

Spectra  of  crystalline  monomers,  dimers,  and  interacting  chains 
have  shown  well-defined  spectra  having  smax  values  from  S  x  10*  to 
8  x  10* ,  as  well  as  metallic  reflection  with  plasma  edges  rising  to  95%. 

Polarisations  of  single-molecule  charge  transfer  transitions  have 
been  obtained,  for  example  In  the  tetracyanonlckelate  anion  where 
the  cesium-potassium  salt  provided  a  non -interacting  crystalline  ar¬ 
rangement  and  the  sum  of  the  in-plane  and  out-cf-plane  polarisations 
matched  closely  the  solution  spectrum* . 

The  spectra  of  the  dimeric  complex  KCuCL  have  been  compared 
with  the  Cu  Cl,  monomer* ,  and  show  an  Interesting,  Intense  new  "dimer11 
band.  Observation  at  reduced  temperature  (7BK)  gives  a  pronounced 
Improvement  in  resolution . 

Interacting  chains  of  tetracyano  nlckelatee.-paUadates,  and 
-platlnatae  provide  an  excellent  probe  of  delocalisation  through  a 
prominent  red-shifted  peak  with  Intensities  as  high  as  smax  *  8  x  10*  . 
Extreme  Interaction,  as  In  mixed-valance  tetracyanoplatlnates  leads 
to  one-dimensional  conductivity  with  values  measured  optically  in  the 
same  range  as  those  measured  by  the  four-probe  technique* . 

1.  Anex,  B.G.,  Md.  Cryst  1,  1. 

2.  Musselman,  R.L.;  S  tec  her,  L.C.;  Watkins,  8.F.,  too re.  Cham., 
1MR,,  18,  MOO. 

3.  Desjardins,  S.R.;  PenfleW,  K.W.;  Cohen,  S.L.;  Mussulman.  R.L.; 
Solomon,  B.I.;  h  Am,  Cham.  Soc.,  1983  ,  105,  4590. 

4.  Anex,  B.G.;  Musselman,  R.t.,  J.  riffTChga.  JMO  .,  §£,  883. 

5.  Musselman,  R.L.;  Williams,  J.M.,  i,  Soc.TCNm., Comaun. 
1974,  188. 
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ELECTRONIC  TRANSITION  PROBABILITIES  IN 
OPEN- SHELL  METAL  COORDINATION  COMPOUNDS 


Stephen  r.  Mason 

Chemistry  Department,  King's  Collage,  London  WC2R  2LS,  U.K. 


The  Leporte- forbidden  d-d  or  f-f  transitions  of  open-shell 
metal  ions  in  largely  ionic  complexes  acquire  an  electric  dipole 
probability  by  two  localiaed-systsms  aechanisae,  where  metal - 
ligand  charge  overlap  is  neglected.  A  first-order  electric  dipole 
transition  moment  arises,  either  frcai  the  nixing  of  the  parity- 
forbidden  with  parity-allowed  electron  promotions  under  the  electro¬ 
static  field  of  the  ligands,  or  fraa  transient  dipoles  induced  in 
the  ligand  groups  by  an  allowed  even-multipole  electric  aoaent  of 
the  d-d  or  f-f  excitation. 

The  electrostatic  field  and  the  ligand  polarisation  mechanises 
make  complementary  intensity  contributions  to  the  parity-forbidden 
transitions  of  a  given  metal  coaplex,  dependent  upon  the  rank  of 
the  leading  electric  multipole  moment.  The  polarisation  intensity 
contribution  is  larger  for  electric  2l-pole  than  2*-pole  transitions 
and,  in  the  case  of  Ln(liX)  complexes,  is  negligible  for  2*-pola 
transitions,  Share  the  electrostatic  intensity  contribution  la 
predominant,  cross-term  intensity  contributions,  positive  or 
negative,  between  the  electrostatic  and  the  polarisation  mechanisms 
are  significant  for  2 1 -pole  and  2*-pole  transitions. 

The  ligand  polarisation  mechanism  covers  the  ligand-hyper¬ 
sensitive  f-f  oscillator  strengths  of  LnUII)  complexes,  and  the 
large  d-d  dipole  strengths,  with  an  abnormal  negative  temperature 
coefficient,  of  tetrahedral  transition  metal  complexes.  For  the 
latter  complexes  of  Co (IX),  the  otherwise- anomalous  negative  sign 
of  the  electric  dipole  moment  ratio  of  tj-tj  to  e-t2  d -electron 
transitions,  obtained  from  the  Faraday  MOD  strengths,  B  and  C,  is 
additionally  accommodated  by  the  polarisation  mechanism,  as  are 
the  d-d  rotational  strengths  of  chiral  Co (ill)  six-coordinate 
complexes. 

Applied  initially  to  complexes  containing  monoatcmic  ligands, 
with  an  affective  isotropic  polarlsability ,  the  ligand  polarisation 
mechanism  is  found  to  depend,  on  extension  to  polyatomic  ligand 
cases,  upon  the  anisotropy  of  the  ligand  polarlsability  tsnsor 
in  complexes  with  the  higher  non- centric  symmetries.  The  polarl- 
sehillty  anisotropy  glvss  non-ssro  transition-probability  contri¬ 
butions  which  vanish  is  tbs  msan-polarlsabllity  approximation , 
accounting  for  tbs  d-d  rotational  strengths  of  chiral  five- coordi¬ 
nate  ou(ZI)  complexes,  and  sens  f-f  dipole  strengths  in  dihedral 
Bu(UI)  complexes. 
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CIRCULAR  DICHR0I8M  SPECTRA  II  THE  SPII-PORBIDDKH  d-d  TRA5SITI0BS 
OF  Cr 111 (1)6  TYPE  COMPLEXES 

X»<  ».H 

Sara  Women 'a  University,  I era  630,  Japan 


The  understanding  of  chlroptical  spectra  in  the  spin-forbidden 
d-d  transitions  of  trls(dlamine)chrogaium(III)  complexes  has  much 
advanced  in  experiments  and  theories  the  last  decade,  still  there 
have  regained  tame  ambiguous  elucidations. ^“’)  In  order  to  study 
this  subject,  we  examine  the  room-temperature  solution  circular 
dlchroiaa  (CD)  spectra  in  the  ♦  ^Ag_(0h)  transitions  of 

the  diastereomers ,  A- (Cr ( en )_ ( R-iiaaine )y ( S-dlaalne )t }3+( x  ♦  y  ♦  s 
*  3)  and  A-c is- [ Cr ( HHj ) gtR-diamine ) 21 3+ ,  where  the  diamines 

used  are  (R)-  and  (S)-propylenedlamlne  or  (1R,2R)-  and  (18,28)- 
1 ,2-cyclohexanedi amine . 

The  differences  in  observed  CD  spectra  between  each  pair  of 
the  diastereomers  are  accounted  for  by  separability  and  additivity 
of  the  configurational  effect  due  to  chiral  arrangements  of  three 
or  two  diamines  and  the  vicinal  one  due  to  puckered  diamine  rings 
and/or  aay— etric  carbons.  The  configurational  CD  curves  in  the 
spin-forbidden  transitions  of  the  tris-  and  hla(diamine)  complexes 
give  three  peaka  with  alternate  signs;  (♦),  {-),  (♦)  for  A-type 
complexes  as  similarly  observed  for  A-trie(en)  and  A-cis-diasnine- 
bla(en)  complexes .  Meanwhile,  the  vicinal  CD  curves  in  the  corre¬ 
sponding  region  exhibit  four  peaks;  (-),  (♦),  (-),  (+)  from  the 
lower  frequency  side  for  the  (R-di amine)  complexes.  The  former 
two  peaka  are  covered  under  the  band  acre lope  of  the  lowest  fre¬ 
quency  2gg  configurational  CD  as  observed  in  [ Cr ( L-aminoac idato ) - 
(en)2)2*  system.?)  The  latter  two  correspond  to  the  configu¬ 
rational  CD  peaks  associated  with  the  2*2  and  2E  ♦  ^AgCDj)  transi¬ 
tions  in  view  of  the  peak  positions.  Consistent  assignments  of 
these  configurational  and  vicinal  CD  peaks  to  the  doublets  ♦  quar¬ 
tet  electronic  transitions  in  D3  or  D*’  field  are  made  in  connec¬ 
tion  with  the  CD  in  the  first  spis-allowed  transitions 

on  the  basis  of  the  theoretical  relation^)  between  the  rotational 
strengths  for  tha  spin-forbidden  transitions  and  those  for  the 
first  spin- allowed  transitions,  Tha  CD  behavior  in  tha  spin- for¬ 
bidden  transitions  of  [Cr(SH3)k(R-diamine)]3+  and  tha  related 
complexes  will  also  ha  discussed  in  a  similar  manner  to  the  case  of 
the  tris-  and  bis (diamine)  complexes.  Through  the  present  discus¬ 
sions,  it  will  be  demonstrated  that  tha  split  co^pnantg,  due  to 
the  electronic  transitions  to  the  Kramers  doublets  (2A  and  E)  with 
a  —all  spacing  of  lass  than  100  arl  can  bo  observed  by  room- 
temperatu re  CD  measurements  in  solutions. 

1)  Kalsahl,  8.;  Bldake,  1.;  Shlaure,  Y.  Inorg.  Chen.  1973,  J£. 

Ik2. 

8)  Ulmea,  0,  L.;  Brittain,  H.  0.;  Richardson,  7.  8.  Inorg.  Chen . 
1977.  ]£»  528. 

3)  Ban— g,  8.  E.j  Lai ar,  t.  Acta  Cham.  Seand.  1979.  Ate,  hi. 
t)  Oeiser,  Ora;  Ofldel,  Baas  U.  Inorg.  Ch— .  1991.  SO.  3013. 

9)  Kaisaki,  8.;  I  to,  N.  Bull.  Ch— .  800.  Jpn.  1981.  J&,  2499. 
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DETAILED  CORRELATIONS  BETWEEN  THE  LIGAND  TO  METAL 
CHARGE -TRANSFER  (LMCT)  SPECTRA  OF  Cu(II)-  AND  Ru(III) 
-IMIDAZOLES  AND  IMIDAZOLATES .  ELECTRONIC  STRUCTURES 
OF  CARBON  BOUND  Ru( III ) -IMIDAZOLES  AND  IMIDAZOLATES 


Karsten  Krogh-Jespersen  and  Harvey  J.  Schumar 

Department  of  Chemistry ,  Rutgers,  The  State  University 
of  New  Jersey,  New  Brunswick,  New  Jersey,  USA  08903 

The  published  LMCT  spectra  of  Ru(III)-imidasole 
and  Ru(III)-imidazolate  species  are  more  fully  interpre¬ 
ted.  Intensity  and  energy  Shifts  resulting  from  (a)  li¬ 
gand  alkylation  at  ring  carbon  atoms,  (b)  linkage  isomer¬ 
ism  of  the  imidazole  ligand  (Ru-C  vs.  Ru-N  bonding),  and 
(c)  deprotonation  of  either  the  N-  or  C-  bound  ligand 
are  accounted  for.  On  the  basis  of  ssmiempirical  MO  cal¬ 
culations,  a  rationalization  for  this  novel  linkage  iso¬ 
merization  reaction  of  Ru( II) -imidazole  complexes  is  pro¬ 
posed.  A  number  of  poorly  explored  aspects  of  UfCT  in 
model  and  native  Cu(Xl) -imidazole  and  Cu(XX)-imidazolate 
chromophores  are  better  illuainated  by  the  results  and 
analysis  of  the  Ru(XXI)  analogs,  IMCT  spectra  for  the 
Cu(XX)  and  Ru(XXX)  complexes  consist  of  excitations  from 
upper  occupied  ligand  r,fT>orbitals  to  the  sole  accessible 
metal  ion  d- vacancy  and  thus  reflect  the  electronic  struc- 
ture  of  the  ligands. 

1.  M.F.  Tweed le  and  H.  Taube,  Xnorg.  Cham.  1982,  21, 

3361. 
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OPTICAL  ACTIVITY  OF  TRANSITION  METAL  COMPLEXES:  AN 
ANGULAR  OVERLAP  MODEL  FRAMEWORK  FOR  COMPUTER  MODELING 

Patrick  F.  Haggard 

Department  of  Chemistry,  North  Dakota  State  University, 
Fargo.  ND  5810S 


The  Angular  Overlap  Model  Is  a  particularly  convenient 
vehicle  fbr  optical  activity  calculations  because  of  the  ease 
with  which  the  exact  geometry  may  be  used  to  express  the  ligand 
field  potential.  Our  work  concentrates  on  the  five  narrow  line 
components  of  the  (Ok)  and  <T^g  bands  of  Cr(III)  complexes, 
because  of  the  unambiguous  ess  1  orients  of  sign  and  magnitude 
which  are  possible.  Broad  band  CD  spectra  are  Invariably  composed 
of  several  overlapping  components,  often  with  opposite  signs, 
making  datallad  Interpretation  difficult. 

Our  treatment  Includes  full  configuration  Interaction  within 
the  d3  manifold,  and  allows  evaluation  of  soln-oHblt  coupling 
and  other  ligand  field  parameters  on  optical  activity.  Of  parti* 
cular  Interest  Is  the  overall  question  of  dli symmetry.  There  are 
actually  two  factors  of  Importance  here:  the  dissymmetric 
arrangement  of  the  entire  molecule,  and  that  of  the  atoms  hound 
to  the  metal  lon(wh1ch  are  tilt  only  onos  appearing  in  the  ligand 
field  potential),  both  may  contribute  to  the  creation  of  nomera 
electric  dipole  matrix  elements,  but  the  latter  causes  extensive 
mixing,  which  appears  to  hove  an  oven  larger  effect  on  rotatory 
strengths  of  the  bands  In  question.  Thus  a  Cr(L-L)»  complex  Is 
calculated  to  (and  of  course,  does)  possess  optical  activity 
even  when  the  l*Cr*L  bond  angle  Is  10°.  but  the  rotatory  strengths 
Increase,  especially  for  the  spin-forbidden  bends,  with 
departure  from  orthoaxlallty.  Conformational  Isomerism  can  also 
be  explicitly  handled. 

The  broad  spin-allowed  bands  can  be  well  enough  fit  with  a 
first-order  perturbation  expression  for  the  rotatory  strength, 
but  a  second  order  expansion  Is  necessary  to  approach  a  good  fit 
to  the  signs  and  magnitudes  of  the  spin-forbidden  bands.' 
Unfortunately,  this  has  as  a  consequence  the  proliferation  of 
fitting  parameters. 


l.F.S.  Richardson,  Inora.  Chem.  1972,11,2366. 
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FOUR!  EH  TRANSFORM  ELECTRONIC  CIRCULAR  DJChHGlSM 
USING  PfaCmmiERMAL  OEFLECIION  (MIRAGE)  DETECTION 


gtohatfl  *-  p*Um>i  A.  Claud#  Boccara  ana  Daniel*  Fournier 

Department  of  Chemistry,  Duke  University,  Durham,  North  Carolina,  USA, 
47706,  and  Laboratoir*  aKjptkjue  Physique,  Boole  Buperieur#  de  Physique 
at  oe  Oihde  Industrial!##,  10,  rue  Vauquelin,  7S00S  Faria,  France. 


The  meeaurament  of  the  aleetronie  circular  aichroism  (CD)  of 
strongly  a  be  orbing  ana/or  light  aeattering  aolioa  wing  the  cembteec 
aovantagee  of  Fourier  tr  ana  torn  interferometry  ana  pbetotbormal 
oef lection  will  be  oeeoitosa.  Reealta  ualng  both  laboratory  oonatrueteo 
and  commercial  iatarfaraawtara  will  be  given.  la  tMa  work  loir  frequency 
(SRt  SO  ha)  circular  modulation  of  the  Interferometer  output  is  achieved 
wing  tanoern  beat  frequency  photoelastic  modulator*.  Seattle*  are 
hmeraed  in  an  inert  tramparent  liquid  ana  the  photothenael  deflection  of 
the  probe  laser  beam  is  monitored  by  a  position  sensitive  deteeter  using 
atenoero  lock-in  amplification  ekwitry.  This  work  brings  together  the 
strengths  of  previous  efforts*  *  and  illustrates  the  potential  of  the 
metboo  for  obtaining  optical  activity  oats  otherwise  difficult  to  measure. 

CD  apeetra  have  been  measured  of  transition  metal  compound*,  in 
single  crystal*  ana  in  pmweta  mo  the  ante  compared  where  possible  to 
those  obtained  by  transmission  technique*  using  oiiute  samples. 
Application  te  aurfeaa*  ana  surf  see  aqppecteo  material*  will  be  niaeuseea. 

1.  R.  A.  Falmsr,  4.  C.  Roark  ana  4.  C.  Robinson,  ACS  Symposium  Eerie*, 
No.  lit,  p  ifl,  IMP. 

S.  D.  Fournier,  A.  C.  Booeara  ana  J.  Beano,  AppJL  Opt.  1MI,  El#  74. 

4.  O.  Dtfbana,  A.  C.  Booeara  ana  D.  Fournier,  Appl.  Opt.  iill,  U, 
4ML 
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TUNABLE  SOLID  STATE  LASERS  BASED  ON  Cr(III) 
FLUORESCENCE 

Leonard  J.  Andrews 

GTE  Laboratories  Incorporated.  40  Sylvan  Road,  Maltha*.  Massachu¬ 
setts.  USA  02254 


When  the  Cr^4  Ion  Is  placed  -In  a  sufficiently  low  octahedral 
ligand  field,  broad  Infrared  photolualnescence  from  the  'Tj  elec¬ 
tronic  level  can  often  be  observed.  In  many  Ionic  crystals,  this 
*t2~**2  transition  .Is  purely  radiative;  that  Is,  the  fluorescence 
quantise  efficiency  Is  unity.  In  1978,  this  transition  we  used  to 
demonstrate  the  first  tunable  Cr3+  laser,  BeAljjOiCr34  (the  Mineral 
alexandrite). I  The  alexandrite  laser  operates.mil  In  spite  of  the 
fact  that  the  ligand  field  strength  at  the  Cr34  site  causes  the 
*T2  level  to  lie  800  c*'l  above  the  *E  and  have  only  2X  thermal, 
population  at  300  k.  Since  the  amouncanent  of  alexandrite,  we* 
and  other >3 have  been  developing  Hosts  In  which  the  *T£  lies  ener¬ 
getically  lower  than  the  *E.  The  figure  below  shows  spontaneous 
fluorescence  and  untunod .stipulated  .mission  fro*  such  a  host, 
Gd3Sc 2(6004)3  or  GSfiGiCr34.3  Me  have  been  developing  two  types  of 


6SG6:Cr34  spontaneous  *T2»*A2  fluorescence  and  lasing 
output  at  785  A*  In  an  untuned  resonator. 


C43SC7  (6*04)3  and  the  fluo¬ 
ric,  photophyttcal ,  and  cry- 


low  field  hosts,  the  ger*an1un  garnet 
ride  cTpesolHa  KsNiScFx.  Spectroscopic.  ... 
stal  growth  properties  of  these  Cm4  doped  hem  will  he  discussed. 

1.  J.C.  Milling,  0.6,  Peterson.  H,0.  Janssen,  i.C.  Norris,  and 
E.H.  O'Ban,  IEEE  j*  Quant.  Elec.  06-15.  1302  (1110). 

2.  P.T.  Kenyon*  L.  Andrews,  ».  NsOollu*,  and  A.  tmplekt,  IEEE  j. 
Quant,  flee.  66-18.  1186  (M6t) . 

3.  D.  Pruts,  6.  Hubar,  A.  Belnoroskl.  V.V.  Laptev.  I. A.  Shcher¬ 
bakov,  and  T.V.  Ehsrtkov,  Appl.  Phys.  6  &*  Me  (Ittt). 
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CHROMIUM (III)  BROAD-BAND  QUARTET-QUARTET  LUMINESCENCE 
IN  GLASS  CERAMICS  WITH  HIGHER  YIELD  THAN  IN  COMPLEXES 
Renata  Relsfeld*and  Christian  K. Jorgensen** 

•Enrique  Berman  Professor  of  Solar  Energy , Department  of 
Inorganic  Chemistry .Hebrew  University .Jerusalem, Israel 
••Section  de  Chimie, University, CH121 1  Geneva 4 .Switzerland 

statej  of  3d3have  S»3/2.ln  octahedral 


A-third  of  the  120 


symmetry, the  groundstate  is  A,  .and  the  excited  quartets 
*T,  and  't.  provide  rather  Intense, spin-allowed  absorpti- 
on29bands.  '9The  transitions  to  the  two  lowest  doublets  E 
andzT.  (almost  coiciding;they  may  also  produce  a  complies-^ 
ted  '^structure  of,4T2  in  the  red)are  weak, but  narrow  . 

The  fluorescence  of  e  9 in  the  ruby  and  in  Cr(CN).  is  well- 
known, and  has  almost  the  quantum  yield  1  under  favorably 
conditions. in  the  Tanabe-Sugano  diagram, the  crossing  of  T2 
(the  centre  of  the  broad  band  indicates  fchS  sub-shell 
energy  differenceAalso  called  10Dq)and  E  occurs  at  the 
ratio (called" ligand  field  strength *by  Schaffer)  A/B  close 
to  the  value  21  predicted  for  well-defined  t_  and  t2  e . 

Some  Cr (III) complexes  show  emission  from  *  T. 
for  ligand  field  strengths  below  the  orossing-poiilt  (or 
slightly  above, allowing  for  vibrational  de-excitation)  but 
it  is  very  weak2a»d  usually  only  observed  by  strong  cooling. 
The  broad  emission  band  would  be  quite  useful  for  planar 
luminescent  concentrators  of  solar  energy  'combined  with 
photovoltaic  silicon. Octahedral  chromophores  Cr(lll)0,  in 
glasses  do  not  show  quantum  yields  of ,T__  above  0.17  in 
lithium  calcium.silicate9  and  0.22  in  lithium  lanthanum 
phosphate  glass4. The  mechanism  of  non-radiative  de-excita¬ 
tion  is  not  similar  to  trivalent  lanthanides®  and  seems 
related  to  vibrational  amplitudes  of  the  quartets. In  colla¬ 
boration  with  Drs.M.Ish-Shalom  and  A. Buch, Israel  Ceramics 
and  Silicate  Institute, Haifa, Q.02molar  Cr(III)  in  glasses' 
(mole  %) 58. 7810, r Id, 7Al.O, *  1 7 . SMgOt 6 . 7Ti0,  and  70.2SiO2* 

1 5. OAl-0, 1 4 . 4ZnO> 7 . ILi-Otl . 5T10,i 1 . SlrO, » 0 . 3As2o3  moltin 
together  at  1570"C  wars  Shown; appropriate  treatment , to 
fora  transparent  glass  ceramics  Containing  microcrystalli¬ 
tes  of  spinel  MgAl.  cr*0.  and  gahnita  sn*l2  cr  0,, respec¬ 
tively.  The  relative  bittnlity  of  ’t2_  (around  too  nl)and 
(weaker) 2 Em  emission  (at  700  nm)  depMds  on  exciting  wave¬ 
length  (duetto  differing  glees  sites) but  U  very  high.  , 

1.  C.K.Jdrgensen .Oxidation  Numbers  and  Oxidation  State#, 

Springar-Ver leg, Berlin  and  Haw  York, 1969. 

2.  H.t.#ehi(||«,L«»«)mm^rt,Wft*ka,i,c%am.«ws.l9«7*i«,i423. 
R. RaiafaldtC.K.JdrgaiiSsn, Struct. bond. 1982, 4»,1 . 


3. 


3,243. 

, Stays, tSSI ,74, 


4 .  R.  Raiaf aid, J.  Less-Ccamnn  ftaftala  194), 

5.  L.J. Andrews, A. LempickiSB.C.MbCellue, 

5524,  ,,, 

«.  R.*elefel4*S,*.#mge#^e,in#ers  and  *»“•*****•• «* 
Rare  Earths. SoriHear-tar lag, marlin  and  New  York. 1977. 

7.  R.Ralafal4,A.Kiailav,».0raenfaarg,A.Such  «  M.Iah-Shaloa, 
Chem.Phya.Lett. .submitted. 
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sncTxoscgric  modus  or  ns  sucnonc  stkoctoxk 

or  CuCl,  ASD  ITS  PA1AUEU  TO  THB  SLOB  COFKt 
*  JCTIVS  SOT 


brii  W.  Penfleld,  S.  t.  Desjerdlne,  8.  L.  Cotes,  Andrew  A. 
Cewlrth,  Edward  1.  Solanos 


Stanford  Uulverelty,  Dapartnont  of  Chenietry,  Stanford, 
California  9*305.  PSA _ 


Our  group  ha a  Daaa  ext ran el y  lataraatad  In  alaetroalc 
theoretical,  and  apectral  atudlaa  of  the  CuCl."  coeplex  ba- 
cauea  of  the  relative  elnpllclty  of  lta  geonetrlc  end  elec¬ 
tronic  atrecture  and  for  lta  utility  y  a  apectral  analog  to 
the  Slue  Copper  Active  Site.  Thla  d  ,  one  hole  ooeplex  la 
found  in  a  variety  of  geonetrlee  ranging  free  flattened  tetra¬ 
hedral  (0,  .)  to  equara  planar  (D .. ) ;  Dleerlc  unite  (Cu.Cl."  ) 
are  aleo  Vtructurelly  defined.  Theea  highly  ayeeetrle  cW- 
plaxea  provide  excellent  eyateea  fer  correlating  changea  in 
electronic  atructure  with  changea  in  geoaiatry.  A  eoehinatlon 
of  polerliaad  alagle  cryetal  optical  abeorption,  reflectance 
and  X-ray  abeorption  apectroecopy,  variable  energy  photoelec- 
troe  apectroecopy,  Sft,  variable  tenpereture  MCD,  and  SCT-Xa 
-SW  theoretical  atudlee  have  been  need  to  atudy  the  ground 
eta  to  wavefunction,  and  d-d  and  CT  excited  ate  tee  of  a  variety 
of  Cud.-  ceeplexee.  *  Parallel  reaulte  on  the  electronic 
atructure  and  bonding  in  tha  blue  eoppar  active  altea  *111 
aleo  be  pre ousted. 


heferenceas 


1,  S.  X.  Deajerdlne,  X.  W.  Penfleld,  S.  L.  Cohen,  X.  L. 
Hoaeelnas  and  X.  I.  Soloann,  J .  An.  Chan,  tec.,  105.  4590 
(1983).  “s 

X.  *1.  X.  Babe,  X.  A.  Scotty  X.  0.  tedgeoa,  S.  Doulnch ,  8.  X. 
Dee jardlsa  end  X.  X.  Solcnon,  Chan,  tea,  bett.  88.  595 
(1983). 


).  X.  W.  Penfleld,  X.  A.  Cay,  l,  S.  Xlnnelvrlght,  I.  c. 
Sieknea,  P.  A  terrla,  8.  C.  Preen  an.  and  1.  X.  Sol  anon.  J. 
Am.  Chan,  tec.  103,.  8382  (1981). 

4.  X.  X.  Penfleld,  A.  A.  Cewlrth,  1.  X.  Solonon,  to  be 
puhllehed. 
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THEORETICAL  STRUCTURE  ELUCIDATION  OF  SHORT  LIVEO  TRANSIENTS  GENERATED  8Y 
PULSE  RADIOLYSIS  OR  FLASH  PHOTOLYSIS  OF  PLATINUM  CHLORIDE  COMPLEXES 

H.CHERMETTE1.  A.GOURSOT  2,  E.PENIGAULT  2,  M.CHANON  3  and  W.l. WALTZ  4 

1-  Inst.de  Phys . Nucl Aaire ,43  Bd  du  11  Novenbre  1918,  F-696ZZ  Vllleurbanne 
CAdex,  France 

2-  Ecole  Nat.Sup.Chlmle,  3, rue  Werner,  F- 68093,  Mul house  CAdex,  France 

3*  Uni vers itA  d'Alx  Marseille,  rue  H.PoIncarA,  F- 13397  Marseille  CAdex,France 
♦-  UnlversItA  of  Saskatchewan,  Saskatoon,  Sask,  S7N  OHO,  Canada 


Relativistic  MSXa  calculations  have  been  perfonaed  on  Pt  (III)  Models  of 

transients  generated  either  by  pulse  radiolysis  of  PtClf*  In  water  or  In  NaCl  so- 

*  ?- 

lutlons,  or  by  pulse  radiolysis  or  flash  photolysis  of  Pt  Cl£  .  Calculated  elec¬ 
tronic  structures  and  charge  transfer  absorption  spectra  have  been  obtained  for 
Pt  C14  O3*.  Pt  Cl4  (OH)2',  Pt  Cl5  (OH)3',  Pt  C14  (OH)3',  Pt  Cl4  (OHXHjO)2"  , 

Pt  Cl52'  ,  Pt  Cl and  Pt  Cl4'  with,  when  necessary,  different  geometries  and/or 
bond  lengths.  4 

The  cowparlson  of  the  theoretical  values  with  experiment  suggests  : 

1)  the  coeamn  species  generated  by  pulse  radiolysis  or  flash  photoly¬ 
sis  of  Pt  Clg'ls  probably  Pt  Cl4  (D4h)  although  the  possibility  of 
weakly  coordinated  apical  ligands  cannot  be  ruled  out. 

11)  the  short  lived  transient  generated  by  pulse  radiolysis  of  aqueous 
solutions  of  Pt  Cl2'  Is  best  described  as  Pt  C14  (OH)3',  while  the 
transient  species  observed  In  chloride  Medium  (neutral  or  acidic) 
nay  be  Pt  Cl|'  with  Moderate  axial  bond  lenghts  elongation. 
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COORDINATION  CHEMISTRY  IN  THE  CURRICULUM  IN  PORTUGAL 


J.  0.  CABRAL 

Faculdade  d«  Ciencia*,  Univerddad*  do  Porto 
4000  Porto,  Portugal 


Coordination  Ch«d«try  ia  taught  at  practically  all  tha  Portu- 
guaaa  Univar*iti**,  although  with  large  diffaranca*  in  braath  and 
dapth  aaong  Univaraitiaa . 

At  tha  bachelor'a  I aval  (firat  thraa  year*)  it  ia  generally 
includad  in  Inorganic  and  in  Analytical  Chanietry  couraaa ;  at  tha 
licanciate'a  laval  (following  ona  or  two  yaara)  it  can  appear  aa  an 
indapandant  optional  ettbject,  tfaua  including  foraal  teaching  and  an 
appropriate  research  project. 

At  tha  graduate  laval  (M.Sc.  or  Ph.D.),  atudanta  will  join  a 
raaaarch  group.  It  ia  at  thia  laval  that  Coordination  Chaadatry 
find*  it*  atrangth  in  Portugal,  where  there  are  aeveral  groupa  en¬ 
gaged  in  raaaarch  of  good  atandard. 

The  nain  faaturea  of  Coordination  Chaadatry  in  tha  curricula* 
in  Portuguaaa  Dniveraitiaa  will  be  deecrihed,  with  apecial  anphaaia 
on  the  UOiveraity  of  Porto. 


COBALT (II)  AMMINE  COMPLEXES  AS  REVERSIBLE  ABSORBER 
OP  OXYGEN  —  STUDENT  EXPERIMENTS  IN  Htffl  SCHOOLS 

Kasuko  Oqino,  Isamu  otsuki,  Kou  Ishiyama  and  Kazuo  Salto 

Collage  of  Medical  Sciences  and  Department  of  Chemistry, 
Faculty  of  Science,  Tohoku  Univaralty,  Sandal  980  Japan 


Cobalt (II)  Iona  In  aqueous  anaoniacal  solutions  are  readily 
oxidised  by  nolecular  oxygen  to  binuclear  cobalt  (lit)  complexes: 

2  Co(MH3)j+  +  02  (CO(NH3)502Co(IW3)5)4+  (1) 

which  are  decomposed  in  basic  solutions  containing  EDTA  to  give 
Co (II) EDTA  and  0u«1' 

(CoOBL)  0,Co(NH,)J4+  ♦  2  Hedta3'— »■  2  Coedta2-  +  8  NH,  +  2  m* 

3  +  °2  «2> 
Ne  have  attempted  to  utilise  these  reactions  for  student  experi¬ 
ments  in  high  schools. 

Estimation  of  oxygen  content  in  atmosphere »  The  uptake  of  atmo¬ 
spheric  oxygen  by  the  aqueous  Mixture  of  CoCl2,  nh3  and  NH.C1 
according  to  eq  1  was  Measured  volumetrlcally  by  the  use  of  a  syr¬ 
inge  and  a  disposable  3-way  stopcock.  The  reaction  was  quick  and 
reproducible.  The  remaining  gas  in  the  syringe  was  collected  and 
tested  for  the  absence  of  oxygen.  The  solution  in  the  syringe  was 
then  nixed  with  an  EDTA  solution  in  another  syringe  and  the  liber¬ 
ated  amount  of  oxygen  (eq  2)  was  Measured.  The  experiments  were 
performed  by  ca.  200  students  in  classes  and  in  club  activities  in 
2  junior  and  6  senior  high  schools.  The  results  are  as  followt 

1.  The  oxygen  content  in  atmosphere  thus  determined  was  in  the 
range  of  19  f  2  I,  and  tha  recovery  of  oxygen  by  Reaction  2  was 
in  tha  range  of  100  ♦  6  %. 

2.  The  reaction  sequence  1  and  2  la  understandable  to  students  and 
arousas  their  interest  to  transition  natal  complexes. 

3.  Tha  experiments  ere  eaay  to  handle,  involve  no  danger,  can  be 
completed  within  SO  min,  and  seen  to  be  very  much  suited  for 
student  experiments . 

Application  to  subjects  involving  reactions  of  biological  interest: 
The  above-mentioned  procaSms,  for  the  estimation  of  oxygen  content 
can  be  applied  to  various  other  subjects! 

1.  Evolution  of  oxygen  by  tha  photosynthesis  of  green  plantat 
Spray*  of  soma  needle-leaf  trees  in  a  polyethylene  bag  fillad 
with  COj  are  irradiated  by  an  electric  lamp.  After  30  min,  the 
oxygen  content  of  tha  gas  in  tha  bag  is  smasured. 

2.  Tha  catalytic  evolution  of  0*  from  HjOj  toy  catalase  of  animal 
livers i  The  catalytic  reaction  can  be  followed  by  measuring  the 
volume  of  oxygen. 

3.  The  oxygen  content  of  the  gas  laft  after  combustion!  A  candle 
la  burned  in  a  stoppered  flask.  After  tha  flame  has  gone  out, 
tha  oxygen  content  of  tha  gas  laft  in  tha  flaek  ia  determined. 

1)  R.  G.  Wilkins,  Advan.  Cham.  Bar.  1971,  100,  111. 


MplS-2 


THE  IMPORTAHCI  OF  COORDINATION  CHSMISTKY 
AS  A  DISCIPLINE  PROMOTINC  TIE  INTEGRATION 
or  THE  UNDERGRADUATE  CURRICULUM 

Eta>it«  Cln>ntht.  Ana  Maria  C.  Farraira  and  Haari 
B .  Toma 

Iaatitata  4a  Qufaica,  Uaiveraidade  4a  Sao  Paulo, 

CP  20780,  Sao  Paulo,  SP,  Brasil 


Coordiaatioa  chemistry  can  have  an  axeaptioaal  rola 
as  a  discipline,  by  promoting  tba  integration  of  eha 
undergraduate  currieulua.  laeauaa  of  its  intardisciplin- 
ary  eharactar,  aaay  of  eha  fuadaaaaeal  coacapta  in 
chaaiatry  eaa  ba  daalt  with  in  a  broad  aanaa,  providing 
an  uni find  view  of  eha  problaaa. 

Syaaatry,  ataraoebaaiatry ,  alaetroale  acructura, 
aagnatisa,  spactroscopy,  charaodyaaaies,  equilibrium, 
kiaaeics  aad  pho tochaaistry  ara  typical  subjacts  which 
hava  baaa  Caught  ia  this  way,  ia  a  coordiaatioa 
chaaiatry  eouraa,  at  tha  University  of  Sao  Paulo  (Bra¬ 
sil).  Schadulad  rogularly  at  tba  third  year  laval,  tha 
eouraa  offers  aa  unlqua  opportunity  of  teaching  and 
practiag  synthetic,  analytical  aad  iaatruaeatal 
tachniquas.  Theory  and  laboratory  hava  followed  an 
uaifiad  approach,  covering  tha  basic  aspects  of 
coordiaatioa  chaaiatry,  aotal  ion  eatalysia  aad  bio- 
inorganic  chaaiatry. 

Tha  liaitatioas  faced  by  the  third  world  hava 
required  tha  davelopaent  of  eiapla  sad  convaalaat 
techniques,  using  inexpensive  aaterlats.  Research  in 
this  area  have  improved  tha  teaching  of  coordiaatioa 
chaaiatry,  gaaaratiag  new,  alternative  asperiaaatal 
approaches.  Soaa  typical  successful  examples  hava  bean 
recently  described  in  tha  literature. *»* 


1. 

2. 


A.M.C.  farraira  and  I.B.  Teas,  Oulaica  N^va.  1882, 

ii  HI. 

1.1.  Teas,  A.M.C.  Farraira  aad  T.1.1.  Osirio,  J. 
Cham,  id.,  1889,  80,  800. 
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ZB2  COBCKPT  Of  VIBRONIC  INTERACTIONS  II  TBS 
CURRICULUM  OV  COOHDIHATIOI  CHHHSTH2C 

I.B.Bersuker 

Institute  of  Cheaietry,  277028  Kishinev  USSR 

Among  the  achievements  of  ths  theory  of  electronic 
and  noleoular  structure  in  the  pant  quarter  of  the  centu¬ 
ry  the  development  of  a  new  concept,  the  concept  of  rtb- 
ronio  interactions1 ,  which  gate  over  the  separate  de¬ 
scription  of  the  motions  of  electrons  and  nuclei  in  the 
adiabatic  approximation  by  means  of  taking  into  aoeount 
explicltely  the  mixing  of  eleotronio  states  by  nuclear 
displacements,  seems  to  be  of  primary  Importance,  it  is 
moat  essential  for  systems  with  relatively  (but  absolute¬ 
ly  not  neoessarlly)  olose  in  energy  electronic  states.e.g 
coordination  compounds  (or  when  there  arc  changes  in  ele¬ 
ctronic  population  of  molecular  orbitals  (MO),  s.g.  by 
coordination),  and  allows  to  explain  from  a  ooamon  point 
of  view  (and  to  prediot  saw)  effeota  and  laws  in  all  the 
areas  of  modern  chemistry  and  physios  of  molecules  and 
crystals,  including  recently  discussed  problems  of  stere¬ 
ochemistry  and  crystal  chemistry,  reactivity  and  ehemioal 
activation,  electron-conformational  transitions  in  biolo¬ 
gic  systems.  The  usual  presentation  of  eleotronio  and 
molecular  structure  in  the  Curriculum  is  based  on  the 
adiabatic  approximation  resulting  in  a  restricted  stereo¬ 
type  thinking  in  which  the  origin  of  Important  details 
conoemed  the  influence  of  electrons  on  the  nuclear  con¬ 
figuration,  dynamics  and  transformations  is  lost,  the  con¬ 
cept  of  vlbronlo  interactions  is  devoid  of  this  fault  and 
gives  a  key  to  the  correct  understanding  and  formation  of 
a  more  adequate  way  of  thinking  la  chemistry  moot  Impor¬ 
tant  in  the  Curriculum. 

1.  I.B.Bcrsuker.The  Jahn-Teller  Effect  and  Vlbronlo  In¬ 
teractions  in  Modern  Chemistry,  Plenum  Press, 1. 1.  ,1963. 
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PRACTICAL  APPLICATIONS  OP  COORDINATION  COMPOUNDS 
IomM  D.  Archer 

Departaeat  of  Cheaiatry,  Oihitiitj  of  Ibnukuitti,  Aaherst,  KA 
01003 


■•tal  coord tmatioa  coapoaads  ara  laportaat  throughout 
cheaiatry,  both  baalo  a ad  applied.  Too  oftaa  chaalcal  adecators  got 
ao  iavolved  with  dlaeaaaloaa  oa  the  baala  aspect a  of  the  sabjaet 
(a.g.,  varied  atsreocbeaistries,  laoaar  poaalblllt lea,  alapllflad 
theories,  theraodyaaaio  stabilities,  a  ad  reset  ioa  dyaaaies)  that  the 
practical  aspects  of  the  a  abject  are  aot  covered  at  all.  St ad eat a 
appreciate  haowiag  that  the  cheaiatry  which  they  are  atadyiag  has 
laportaaee  oat a Ida  of  the  elaaerooa,  too. 

Preforaed  chelates  are  atilixed  la  a  wide  variety  of 
applieatioaa.  To  illastrete,  laathaaide  0-dihetoastes  have  foaad 
aaaa  aa  laaera.  aatihaoeh  petroleaa  additlwea.  aad  MR  ahlft 
reageata.  Coordlaatloa  ooapoaads  serve  aa  catalysts,  both 
easyaatieally  aad  ia  orgaaic  ayathaalat  aad  aaw  aatal-ooatalalag 
eaxyaaa  aad  oatalytieally-aetiva  ayathatie  ooordiaatioa  coapoaads 
are  reported  fre«aeatly.  The  latter  laolade  both  heaogeaeoas  aad 
aaehored  catalyata  of  both  awaoaaolear  aad  aetal-elaater  types,  as 
well  aa  aeolltea  aad  photoactive  catalyatc.  Coordlaatloa  ooapoaads 
are  aaed  aa  therapeatie  ageatc.  baeterlcides,  faagicldea,  dyes, 
plgaeata,  photographic  aad  lithographic  reageata.  aoletmre 
iadioators.  aad  petroleaa  additives)  for  potyaor  stabllliatioa, 
eleetroplatlag  foraalatioaa.  aad  ioa'Coloctiva  elaetodoa.  Poteatlsl 
applieatioaa  laelado  coaplezea  for  artifical  blood,  solar  eaergy 
ooavera ioa,  ate.  The  list  eoald  be  szpaaded  farther. 

Ligaads  have  preetleal  applieatioaa.  too.  A  aaafeer  of 
pharaaeoatioel  drags  ara  available  which  eaa  eatraet  aetal  loae  frea 
biological  tissae.  Other  ligaads  are  ased  as  bactericides, 
faagieides,  aad  disiafeetaatc.  Metal  deaetivators  iaelade  ligaads 
which  eaa  preveat  gsa  foraatioa  ia  gaseliae  or  raacidity  ia  batter. 
Naay  saalytical  aethods  iavelve  the  selectivity  of  ligaads  for  aetal 
ioaa.  Agala  the  list  eoald  be  espaaded. 

Coaversely.  aetal  ioaa  eaa  iateraet  with  aataral  or  tyathetie 
ehaaieals  which  have  ligatiag  feast ioaa 1  groapa.  Metal  leas,  either 
as  eoapeaads  or  eeapleses,  of tea  stahiliie  or  otherwise  gwdify 
polyaara,  dyes,  aad  other  orgaaic  aad  laorgsal*  species  threagh 
coord last ioa. 

1.  I.  0.  Archer,  'Coordlaatloa  Coapoaads ,  *  ia  Kirh-Othaer: 
Easy e loped ia  of  Chealesl  Teohaolegy,  3rd  Iditioa,  Joha  Vlley  aad 
•oas,  lae..  New  Tech,  1979,  Tel.  d,  pp.  794  -  797. 
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COORDINATION  CHEMISTRV  IN  THE  CURRICULUM 
WHAT  SHOULD  BE  TAUGHT  WHEN? 


Stanley  Klrschner 

Department  of  Chemistry,  Wayne  State  University,  Detroit, 
Michigan  48202,  U.S.A. 


One  of  the  major  problems  facing  those  concerned  with  develop¬ 
ing  curricula  for  courses  that  will  Include  topics  In  coordination 
chemistry  Is  the  selection  of  appropriate  topics  for  the  various 
levels  of  instruction.  In  the  USA  topics  In  coordination  chemistry 
are  usually  Included  In  the  first-year  (freshmn)  chemistry  course, 
as  well  as  In  advanced  undergraduate  (third  or  fourth  year)  courses 
In  Inorganic  chemistry.  Coordination  chemistry  Is  also  Included  In 
advanced  courses  given  at  the  graduate  level  In  most  US  universities. 

At  the  First-Year  Level .-  (About  5  lectures  +  qualitative  analysis  + 
two  4-hour  laboratories  +  qualitative  analysis  lab.) 

Included  In  the  first-year  course  In  general  chemistry  are 
Introductory  topics  In  coordination  chemistry.  Including  nomencla¬ 
ture,  definitions  of  Important  terns,  bonding  In  complexes,  struc¬ 
ture,  Isomerism,  and  elementary  A.O.  and  C.F.  concepts. 

At  the  Junior-Senior  Undergraduate  Level  (3rd-4th  year).-  (About 
ft  lectures  ♦  86  hours  of  lab.) 

Usually  Included  In  the  courses  at  this  level  are  an  historical 
Introduction,  bonding  theories  (A.O.,  M.O.,  LFT,  VSEPRT,  etc.), 
optical  activity  (0R0,  CD),  spectra  and  structure,  thermodynamics, 
stability,  reaction  rates  and  mechanisms,  and  a  few  special  topics 
(e.g.,  biocoordination  chemistry,  "sandwich  complexes",  metal-metal 
bonding  and  cluster  complexes,  etc.) 

At  the  Graduate  Level .-  (About  45  lectures) 

included  in  the  courses  at  this  level  are  advanced  topics  In 
coordination  chemistry.  Including  absolute  configuration  and  con¬ 
formation,  NCD,  pi -complexes,  bridge  complexes,  catilysls,  spectra 
Interpretation,,  raw,  epr,  group  theoretical  concepte,  bioinorganic 
toplca,  etc. 

The  Laboratory. 

“  Syntheses  normally  constitute  the  most  Important  part  of 
laboratory  course*  that  Include  coordination  chemistry,  es  well  ee 
the  resolution  of  racemic  mixtures  of  dl sayametHc  complexes, 
determination  end  Interpretation  of  spectra  of  various  kinds  (0*0, 
CD,  nmr,  1r,  x-ray,  uv-vls,  etc.).  Further,  the  synthesis  of 
various  typo*  of  ligands  may  also  be  Included,  as  well  ts  a  special  ' 
project,  such  at  synthesising  a  complex  and  Its  llgendi,  deter¬ 
mining  Its  various  spectre,  end  determining  Its  structure. 
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COORDINATION  CHEMISTRY  IN  THE  CURRICULUM  OF  INDIAN  UNIVERSITIES 
H.L.  g|tm 

A.P.S.  University,  Rewa  (It.P.)  486003,  India 

Coordination  compounds  are  finding  increasing  use  in  biological, 
medicinal  and  industrial  catalytic  processes.  Coordination  chemistry, 
therefore,  has  of  necessity  become  an  integral  part  of  Chemistry  curricu¬ 
lum  at  the  university  level.  It  is  being  taught  as  a  special/optional/course 
paper  in  every  Indian  university  at  the  post  graduate  level. 

To  the  normal  contents  of  coordination  chemistry  relating  to  struc¬ 
ture,  synthesis  and  reaction  dynamics,  topics  like  reactivity  of  coordi¬ 
nated  ligands,  the  study  of  metallo  enzymes,  the  study  of  metal  encapsu¬ 
lates  using  macrocyclic  ethers  and  cryptands  have  widened  the  scope 
enormously. 

The  Ideas  like  that  of  vertical  bonds,  sandwich  bonds  and/or  bonding 
of  a  whole  molecule  have  posed  a  challenge  to  the  ingenuity  of  the 
theoretical  chemist.  It  is  this  multifaced  growth  of  the  subject  that  has 
led  to  some  confusion  as  to  proper  scope  of  the  subject  of  coordination 
chemistry.  Whether  Group  theory  and  Graph  theory  should  necessarily 
form  a  part  of  a  course  in  coordination  is  not  clear. 

In  the  Indian  universities'  curriculum  there  is  a  lot  of  disparity  in 
course  content.  The  situation  shall  be  analysed  in  detail. 
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A  NEW  ASPECT  OF  HYDROLYSIS  OF  METAL  IONS 
Michael  Ardon  and  Avl  Bino 

Department  of  Inorganic  and  Analytical  Chemistry, 

The  Hebrew  University  of  Jerusalem,  Jerusalem  91904,  Israel 


In  1907  Alfred  Werner  defined  the  hydrolysis  of  metal  ions  as  a  dis¬ 
sociation  of  a  water  ligand  into  a  hydrogen  ion  and  a  hydraxo  ligand.1 2 3 4 
Accordingly,  the  product  of  hydrolysis  of  a  diaqua  metal  salt  such  as 
trons-[Co(en)j(Hj0)2]Brj  was  formulated  as  a  hydroxoaqua  complex, 
£»>ne-[Co(en)i(HiO)(OH)]Br2.  This  universally  accepted  formulation 
requires  the  existence  of  two  distinct  oxygen  ligands,  OH  and  H»0. 
One  should  be  able,  at  least  in  principle,  to  distinguish  between  the 
OH  ligand  and  the  H2O  ligand  in  the  structure  of  crystalline 
hydroxoaqua  complexes . 1  Werner  distinguished  between  monottuoloar,  and 
polynuolear  products  of  hydrolysis.  In  the  latter  the  metal  atoms 
are  bridged  by  oxygen  atoms  that  are  always  coordinated 

directly  to  two  (or  three)  metal  atoms.  This  0  atom  may,  or  may 
not,  be  protonated,  forming  a  u-hydroxo  or  a  y-oxo  bridge  respecti¬ 
vely.  All  polynuclear  hydrolytic  species  investigated  or  proposed 
since  1907  possessed  this  direct  M-O-M  bridge. 

We  discovered  a  new  type  of  polynuclear  hydrolytic  products  of  metal 
ions.  In  these  species  neighboring  metal  atoms  are  not  bridged  by 
one  0  atom  but  by  a  hydrogen  acid*  ligand  H,0l.  This  ligand  is 
formed  by  a  strong  (  >100  KJ)  symmetric  hydrogen  bond  between  an  OH 
ligand  of  one  metal  atom  and  an  H2O  ligand  of  the  other  metal  atom. 
It  was  first  discovered  in  trinudear  clusters  of  Mo  and  W  *  and 
later  in  classical  hydroxoaqua  metal  ions. 1  we  conclude  that  Werner 
erred  in  assigning  a  mononuclear  structure  to  "hydroxoaqua"  ions  in 
the  crystalline  state.  The  socalled  ofs-hydroxoaqua  ions  are  dimers 
bridged  by  two  H|0t  bridges  and  the  socalled  trana-hydroxoaqua  ions 
are  polynuclear  chains  of  metal  atoms  bridged  by  single  HjO, 
ligands.  Such  dimers  and  polymers  also  exist  in  aqueous  solutions 
of  "hydroxoaqua"  ions.  "Olation"  reactions  in  the  solid  state  and 
in  aqueous  solutions  proceed  by  elimination  of  water  molecules  from 
H|02  bridges,  accompanied  by  formation  of  OH  bridges  between 
metal  ions.  Some  redox  reactions  in  aqueous  solution  nay  proceed  by 
cleavage  of  an  H»0t  ligand  bridging  the  oxidising  and  the  reducing 
ions.  The  net  result  of  such  a  process  is  an  ”H  atom  transfer" 
mechanism  proposed  by  Silverman  and  Dodson  over  30  years  ago/ 


1.  A.  Warner,  Bar.  1907,  40,  372-28?i  2103-2125 1  4434-444U 

483^*4944 • 

2.  A.  Bino  and  D.  Gibson,  J.  Am.  Cham.  Soc.  1N2,  104  ,  4383-4388. 

3.  N.  Ardon  and  A.  Bino,  J.  Am.  Cham.  Soc.  19S3,  l6a.  7747-7749. 

4.  J.  Silverman  and  X.W.J.  Dodson,  J.  Phys.  Chen .  1452 ,  Sd, 
946-992. 
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LOW-TEMPERATURE  PHOTOCHEMISTRY  AMD  SPECTROSCOPY 
USING  POLARIZED  LIGHT 

J.J.  Turnar  and  M.  Poliakoff 

Dapar event  of  Chemistry,  Uaivaralty  of  Nottingham,  Nottingham,  OK. 


Lov-tamparatura  techniques  auch  11  matrix  i<ol at ion  and  the  uaa 
of  liquid  noble  gaa  as  aolventa  have  been  shown  to  be  of  value  for 
the  Investigation  of  photochemical  orgsnometsllic  intermediates.1' 
Most  studies  have  involved  mononuclear  species  (e.g.  Cr(CO)g); 
binuclear  species  present  increased  difficulties  for  interpretation. 
Thus  techniques  which  provide  additional  information  on  photochemical 
mechanisms  are  welcome . 

2 

He  have  demonstrated  the  value  for  organonetallic  and  organic 
photochemistry  of  a  combination  of  matrix  isolation  with  photochem¬ 
istry  and  spectroscopy  using  polarised  light.  In  this  technique  - 
a  development  of  Albrecht's  'photo selection'  -  randomly  oriented 
matrix-isolated  apeciea  are  photolysed  with  plane  polarised  light; 
both  parent  compound  and  photoproduct  are  than  examined  in  the 
Infrared  and  UV/vieible  regions  with  plane  polarised  light.  Evidence 
is  often  found  for  'dichrolc  photodepletion' ,  'dichroic  photoproduc¬ 
tion'  and  photoreorientation' ;  this  lecture  will  show  how  these 
effacta  can  lead  to  important  deductions  concerning  photochemical 
mechanises. 

Recently  we  have  hem  extending  the  technique  to  polynuclear 
species  and  tha  results  of  these  experiments  will  be  described. 


1.  see  e.g.  J.J.  Turnar  and  M.  Poliakoff,  "Photochemical  Inter¬ 
mediates"  in  Inoraanic  Chemistry  Towards  the  21at  Century, 
ed.  K.H.  Chiakola,  imer.  Chsm.SocT/ Inti. 

2.  e.g.  J.K.  Burdett,  J.M.  Grsybowski,  K.H.  Peruts,  M.  Poliakoff, 
J.J.  terser  and  t.f.  terser.  Inert,  Cham..  1978,  17,  147; 

M.8.  Baird,  I.R.  Bukin,  R.  Hacker,  M.  Poliakoff  and  J.J. 
Turner,  J.  Am.  Cham.  Soc.,  1981,  103,  3790. 
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LIGAirtHTO-MEIAL  CHASfil-TSAKSflE  EXCITED  STATE 
REACTIVm  0?  METAL  COMPLEXES 

Pjjyid  *.,  Tyler.  Alice  E.  Bruce,  Mitchell  B.M.  Bruce,  end  Red  Silsvwe. 
Coluabla  university,  Depsrtaeat  of  Chemistry,  Bee  Toth,  B.T.  10027 

The  Ugand-to-netel  charge-transfer  (LMCT)  excited  state  reac¬ 
tivities  of  the  following  conplexaa  were  studied:  Cp-MO  (M-Mo.W; 
Cp-na-C,R,),  CpjTUj  (X-Cl,  Br,  I).  Cp2MoS2,  Cp^l.,  (CpMod,),, 
and  (CpnoO^S,.  The  LMCT  absorption  bands  la  these  conplaxas  were 
identified  wlEh  the  aid  of  self-consistent  fleld-BS-scsttered-wave 
aoleculer  orbital  calculations.  The  following  results  axe  general 
for  the  couple***  above:  (1)  LMCT  excitation  leads  to  lntenaedi- 
etes  or  products  in  which  reduction  of  the  aetal  center  has  occuxed; 
(2)  ISM  charge-transfer  excitation  leads  to  cleavage  of  the  M-L 
(single)  bond;  (3)  L  «*M  charge-transfer  excitation  does  not  lead  to 
(double)  bond  cleavage;  and  (4)  OCT  excitation  (in  Which  the 
ligand  la  a  chelating  ligand)  lends  to  inefficient  cleavage  of  the 
M- chelate  bonds.  In  eoapleaas  with  M-L  double  bonds,  the  L  etoe 
is  susceptible  to  nucleophile  attack  in  the  excited  state.  Ftor 
axaaple,  in  the  reaction  of  Cp2MoO  with  WU,  the  products  axe 
(Cp2Mo)2  and  OPE*.  Useful  oxygen  atom  transfer  reactions  utilising 
this  principle  will  be  discussed.  Although  electrophilic  attack 
at  the  natal  center  la  suggested  by  the' charge  distribution  In  the 
LMCT  excited  atate,  we  have  not  found  this  to  be  an  Inport  ant 
procsss  In  the  reactivity  of  the  coup lease  above. 
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WAvruacrTH- DgMoorr  fhkvomexa  ii  chaowun(iii)  photochimstry 


Mary  A.  Jamieson,  Mauro  Maeatri !  and  Mick  Serpcne 

Department  of  Chemistry,  Concordia  Uni  vanity,  lt59  deMeison- 
neuve  Blvd.  Vast,  Montreal,  Qufbec,  CAM ADA,  B30  1*8 


A  continuing  controraray  in  tha  photochemistry  and  pbotophysics 
of  chraniue(III)  ccaplazaa  eantraa  around  tha  specific  role(s)  play- 
ad  by  tha  excited  quart  at  and  doublet  excited  atataa  in  dafininc 
tha  photochemical  behaviour.  Tha  issue  la  further  complicated  by 
tha  questions  of  proapt  reaction  fron  unralazad  excited  states  and 
back  intaraystan  crossing  fron  the  vthratioanlly  relaxed  doublet  to 
the  relaxed  quartet  (see  8C8B4B).  Reactivity  nodes  nay  or  nsy  not 
be  different  fron  states  with  different  spin  aultiplicities  sad 

J1Q  different  extents  of  themalisetion.  Only 

“ -  where  the  photoohanical  behaviour  is 

known  in  sufficient  detail  would  it 
-?k«r  be  possible  to  aake  photophysical 

distinctions. 


DISTORTION 


la  the  caae  of  Cr(bpy)  3 
(bpy  »  2,2'-bipyridine  ) 
in  aqueous  solution,  a  nodal  has 
evolved*  to  account  for  a  rather 
extensive  array  of  experimental  results. 
According  to  this  nodal,  the  vibrationally 
relaxed  loeeat  axcitad  doublet  atataa  (?f1/zE) 
are  populated  by  nearly  quantitative  intar¬ 
aystan  eroeeinc  fron  the  abort- 


lived  quartet  state  (Wj)  with 


back  intaraystan  crossing  not  being  an  inport  ant  process. 

In  a  study  of  tha  photochemistry  of  Cr(aa)2(BC8)2*,  Balxani 
at  sl.H  noted  that  in  tha  rage  390-970  m  both  jpeg  and  #g*  are 
independent  of  wavelength  of  excitation,  but  dpnoe  decreases  at 
ea.  930  nn.  this  was  taken  to  naan  that  MCB"  aquation  and  V*  uptake 
occur  entirely  fra  the  TUB  quartet  state. 

Ve  have  recently  investigated  the  wavelength  dependence  (313- 
6ko  nn)  of  the  queoetuble  (*d_)  and  unquenchable  (*#__)  quantum 
yields  se  well  as  *#p.  these  studies  indicate  that  the  photoreeeticn 
fra  the  short-lived,  elusive  **.  stats  oeours  fra  an  uarelamd 
level  in  rapetitioo  with  vibrational  relaxation  and  yrnft  lee. 

(1)  Visiting  Scientist,  University  of  Bologna,  Italy. 

(8)  A.  0.  Kirk,  Coord.  Chan.  Rev.,  £,  829  <1981). 

(3)  N. A.Janiescn ,  M.Sorpone,  and  N.t.Boffhsn,  Coord. Qmh.Rsv.  , 
tt,  181  (1981). 

(k)  V.Balsani  et  JT,  J.«n.Chen.9oc. ,  JUfl.  1*63  (1978). 
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PHOTOISOMERIZATION  AND  PHOTOCHEMICAL  AMMINE  LIGAND 
AQUATION  AND  HATER  EXCHANGE  OF  THE  ISOMERIC  AMMINEAQUA- 
CHROMIUMt III )  COMPLEXES 

L.  Mensted  and  O.  Mensted 

The  Royal  Veterinary  and  Agricultural  University, 
and 

University  of  Copenhagen,  Copenhagen,  Denmark 


All  10  members  of  the  series  of.  ammineaquachromium- 
(III)  complexes,  (cr(NH.)  (OH,),  ]J  x  ■  6,5,cis-4, 
trans-4,  fac-3,  mer-3,  Jc£s-2,  trans-2,  1  and  S',  are 
known.  This  series  of  complexes  Is”  well  suited  for  a 
systematic  study  of  influences  from  the  non-reacting 
ligands  on  the  kinetic  behaviour  of  octahedral  com¬ 
plexes,  and  we  have  earlier  studied  the  thermal  react¬ 
ions.  '~3 


The  photoinduced  reactions  of  these  species  have 
been  studied  by  irradiation  in  the  ligand  field  bands, 
and  the  complex  mixtures  of  isomers,  which  results  have 
been  identified  by  the  combined  use  of  ion  exchange 
chromatography,  visible  absorption  spectroscopy  and 
mass  spectrometry.  This  type  of  data  have  been  used  to 
evaluate  quantum  yields  by  a  new  numerical  method  in¬ 
volving  integration  of  coupled  photochemical  differen¬ 
tial  equations.  This  approach  has  allowed  a  reliable 
determination  also  of  minor  products,  and  this  has  been 
of  value  particularly  for  a  characterization  of  the  com¬ 
plicated  reactivity  pattern  of  the  tetraammines-,  tri- 
ammines  and  diammines.  For  these  species  photo- isomeri¬ 
zation  and  photochemical  water  exchange  dominates  but 
loss  of  coordinated  ammonia  is  also  significant. 

The  data  will  be  presented  in  detail  and  implicat¬ 
ions  for  current  theoretical  approaches  to  a  detailed 
mechanism  for  these  reactions  will  be  discussed. 

1.  L.  Menated  and  0.  Menated,  Acta  Chen.  Scand.  1980, 
A34,  259,  and  references  therein. 

2.  L.  Menated  and  0.  Mensted,  Acta  Chem.  Scand.  1982, 
A36,  365. 

3.  L.  Menated  and  0.  Mensted,  Acta  Chem.  Scand.  1982, 
A36.  555. 
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PHOTOBOLVOLTSIS  REACH OSS  OF  RHODIUM(III)  COMPLEXES: 
MECHANISTIC  INFORMATION  FROM  THE  EFFECT  OP  PRESSURE 

U.  XuMt*r,  S.  Vltlud,  W.  Haber,  R.  van  Eldlk  and  H.  Kala 

Institute  for  Physical  Cheats try,  University  of  Frankfort, 
Robert  Mayer  Str.  11,  6000  Frankfurt/Main,  FIG 


Photoeolvolysls  reactions  of  pent  a  sen  Ins  conplenes  of  Rh(IlI)  ge¬ 
nerally  occur  according  to  the  reaction* 


Rh(NH3)5L<3"*>+  ♦  S 


khOBjljS3^  +  Ln~ 
trans-thdHjlgfUsO*)*  +  nb, 


•her*  S  -HyO,  WOO,  OMF,  FMA;  LB“  -  NH3,  DMF,  py.  Cl-,  8r“,  I*  and  S0g*\ 
The  quantua  yields  for  these  processes  exhibit  very  characteristic 
pressure  dependencies,  iron  ehlch  apparent  volume  of  activation  can  ha 
da  tern  In  ad*  »*■  Sheas  volswaa  of  activation  are  composite  quantities  of 
the  affect  of  pressure  on  the  phetochealcal  and  photophyslcal  processes 
Involved,  Studies3  an  the  effect  of  pressure  an  the  liwrtnaacaaes  Ufa 
tinea  of  the  Upsad  Hold  excited  states  ef  each  caeplexes  (Mbs  It  poe- 
sible  to  entrect  the  pressure  dependence  of  the  phot  oc  heal  cal  precasa. 
It  turn*  oat  that  tha  non-radlatlve  deactivation  procsaa  exhibits  no 
naan  lag  fal  peaaoura  dapeadaac>*»>,  vheraa*  the  ligand  eolvolysla  reac- 
tloa  exhibits  a  characteristic  dependence  fro*  uhleh  aechenlstle  coo- 
clueloae  cm  be  fraa**^, 

Thl*  work  baa  am  bam  gacmded  to  a  malm  of  ay  at  me  la  which  l  la 
a  naetral  leaving  group.  In  addition,  tbe  eolvolysla  reactlenof  the 
cl#-»(bpy)jCl2+  1)1  <W*ctb«t  solveate  la  preseetlyaartar  Invest  lga~ 
tlen.  A  detailed  discussion  of  tbe  available  results  and  tbfff  neche- 
nlstlc  Interpretation  will  be  presented. 

1.  H.  Weber,  Fh.C.  tbeels,  University  of  fmakfnrt,  INS, 

2.  0.  Knee  ter ,  Dtp  lower  halt,  Uai varsity  of  Prmhfwft,  Ml, 

3.  P.C.  Ford  and  co-vorkers ,  University  of  Cellfemia  at  Saaca  tarbara. 

4.  f.  Weber,  K,  me  tldlk,  |.  Bala,  j.  Dlbenadatto,  T.  Due  swam, 

I.  Offm  and  P.C.  Ford,  Xaatg.  Chm.,  22,  *22  (1M3>. 

5.  «.  Haber,  J.  MEemdette,  ft.  Offm,  ft.  vm  lldtk  aad  P.C.  Mad, 
Inert*  Cbm.,  id  pram. 

1.  ».  Haber  dad  ft.  vm  Eldlk,  taorg.  Chid,  beta,  to  praaa. 

2.  t,  Webet.J.  mitif,  ft,  cm  lldtk  aad  ft*  told,  dttdfT  waatiag, 
Albany  tft). 
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THE  PHOTOCHEMICAL  BEHAVIOUR  OF  MIXED- VALEN CE  CYANO- 
METALLATES 

H.Hennix.  A.Rehorek,  D, Rehorek,  apd  Fh. Thomas 

Karl-Marx-Unlversltttt,  Sektloo  Chemle ,  Lieblgstr.  18, 
DDR-7o1o  Leipslg,  G.D.R. 


Within  the  framework  of  our  investigations  of  photooa- 
talytlo  systems  based  on  light-sensitive  coordination 
compounds  [1],  [2]  and  their  speotral  sensitisation 
our  Interest  is  fooused  espeoially  on  possibilities  to 
realise  the  ooaoept  of  statio  spectral  sensitisation 

[3] ,  [4].  The  oonoept  of  statio  sensitisation  consists 
in  the  oomblnatlon  of  the  sensltiser  S  and  the  oomplex 
C  to  be  spectrally  sensitised  in  a  closed  unit.  Among 
the  experimental  possibilities  to  realise  the  oonoept 
of  statio  sensitisation  mixed-valence  compounds  of  the 
olass  II  within  the  ROBIH-DXY  classification  are  of 
oonslderable  Interest  beoause  they  allow  in  prlnolple 
the  generation  of  optloal  windows  ranging  from  the  ul¬ 
traviolet  up  to  the  near  infrared  oaused  by  inter-va- 
lenee  (IT)  transitions.  However,  the  well  known  foot 
of  fast  baok  eleotron  transfer  processes  is  to  take 
into  aooount  as  a  strong  restricting  factor  oonoemlng 
effiolent  eleotron  transfer  from  one  metal  eenter  to 
the  other  photoohemloally  induced  by  IT  exoltatloa. 

Cyanometallates  like  ootaeyanomolybdate(IV),  ootaoyano- 
tungstate(lT),  hexaoyanoruthenate(IZ),  and  hexaoyano- 
ferrate(II)  form  nixed-valsnoe  oompounds  with  appropri¬ 
ate  oopper(ll),  iron (II),  uranlum(vl),  and  vasadlum(IV) 
oompounds.  Detailed  speotrosoeplo  investigations  in  so¬ 
lution  show  that  these  mixed-valence  compounds  are 
oharaoterised  by  more  or  less  intensive  IT  transitions. 
The  IT  behaviour  oan  be  desoribed  within  the  framework 
of  the  oonoeptual  approach  of  BUSH.  Photochemical  in¬ 
vestigations  of  mlxed-valenoe  oyanometallates  show  low 
photoraaotlvlty  only,  oaused  by  fast  baok  eleotron 
transfer  processes.  Both  physical  and  ohemleal  scaven¬ 
ging  prooeases,  the  latter  in  form  of  a  new  type  of 
sequential  two-photon  processes  may  be  helpfully  in 
quenohlng  the  back  electron  transfer. 

[1]  H.Heanlg,  Fh. Thomas,  R. Wegener,  B.Rehorek  sad 

I.Jurdeoska,  Z.  Chen.  1977,  17,  241. 

[2]  B.Xlsoh  and  H.Hennlg,  EPA  HElSLBTTER,  in  press. 

L3J  H.Hennlg,  Ph. Thomas,  R. Wagoner,  M.Aokermann.  R, 

Benedlx  and  D,Rehorek,  J.  Signal  AM  1961.  9.  269. 

[4]  H.Hennlg,  D.Rehorek  and  R.D.Aroher,  Coord.  Cham. 

Rev.,  in  preparation. 
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Effects  of  High  Proaura  on  the  Photo physical  Kinetics 
of  d°  Haul  Complexes 

DIBanadattn.  J.  ;  Qoodwln,  H. }  Arkle,  V. ;  Offen,  H. ;  Ford, 
P.C. :  University  of  California  at  Santa  Barbara,  Santa  Barbara 
CA  93106 


High  prasaura  photo physical  and  photoobenioal  aeasurewents  an 
savaral  Hh(IIl)aaaina  oonplaxas  have  provided  evidenoe  for  a  dla- 
aooiatlva  cache  nisa  for  tha  substitution  raaotlons  of  ligand  flald 
(LF)  axoitad  statas  through  tha  lntarpratatlon  of  volunas  of 
activation.  Be  ported  hart  ara  continuations  of  such  investlga- 
tions  into  tha  prasaura  da  panda  oca  of  tha  axoitad  state  dynanlos 
of  additional  rhodiua(XlX)  ooaplaxas  and  of  othar  d°  group  VIII 
natal  ooaplaxas. 

Tha  iron(U)  ohalata  ooaplaxas  PeL 1  2 3*  (L  «  pyia)  and  PeL'  2* 
(L*  a  phanaatboxa)  aaoh  axist  in  fluid,  aablant  tanparatura  solu¬ 
tion  as  an  aqulllbrlua  of  tha  high  (quintat)  and  low  (slnglat) 
spin  statas.  Tha  equllibrli*  oocoant ration  of  tha  two  statas  ara 
shown  to  vary  with  prasaura,  and  fron  these  naaaurawants  a  £f 
valua  of  -10  onVnole  was  naasurad  for  Fat,  .  FUlaad  laaar  flash 
photolysis  show  tha  high  spin-low  spin  relaxation  to  ooour  on  tha 
10  nanoaaoond  tins  seals  and  bava  proven  to  bo  nodastly  pressure 
dependant  in  tha  oasa  of  the  FeL'2  con  pi ex. 

Tha  equilibria  between  the  natal  osntar  (LF)  and  charge 
transfer  (CT)  or  llgrnd  oantcrad  <*-*  )  exalted  statas  of  IrL.Cl. 
oonplaxas  (L  a  bipyridine,  5 ,6-diaathylphan)  bava  been  probed  as  a 
function  of  prasaura.  For  aaoh  of  thaaa  oonplaxas,  two  low  lying 
axoitad  states  luninssoa  la  fluid  solution  with  Identical  life¬ 
times  .  Tha  ratios  of  the  intensities  of  enission  fron  these  two 
states  vary  with  prasaura  with  tha  oharga  transfer  or  ligand 
localised  ani salon  baooning  a  larger  f motion  of  tha  total  inten¬ 
sity  at  higher  pressures.  Thaaa  data  will  ba  interpreted  in  tarns 
of  tha  volumes  of  tha. relevant  axoitad  statas  and  tha  photo physi¬ 
cal  dynanlos  involved. 


1)  V.  Debar,  >.  van  Bldik,  H.  lain,  J.  DiBanadatto,  T.  Duooonua, 
H.  of  fen,  and  P.C.  Ford.  Inorganic  Chanlstry,  1963,  22  ,623 

2)  I.  J.  Datta,  Inorg.  Chan.,  1961,  £1  ,2302 

3)  These  studies  wars  supported  by  an  KSF  grant  to  PCF 
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PHOTOCHEMICAL  PERTURBATION  OP  'A  5T  EQUILIBRIA 

IH  IRON (II)  COMPLEXES  AND  DETERMINATION  OP  ACTIVATION 
VOLUMES  FOR  THE  SPIN-STATE  INTERCONVERSION  IN  SOLUTION 

Ian  Lavthera  and  John  J.  HcCarvay 

Department  of  Chemistry,  Queen's  University  of  Belfast,  Belfast 
BT9  5 AG,  N.  Ireland 

Karel  He remans 

University  of  Leuvan,  B3030,  Heverlee,  Belgium 
Hans  Toftlund 

Odense  University,  DK5230,  Odense,  Denmark 


Investigation  of  the  dynamics  of  interconversion  between 
thermally  populated  spin  states  in  transition  metal  complexes  is 
important  for  understanding  the  influence  of  interaystem  crossing 
phenomena  on  the  excited  state  reactivity  of  such  systems1 , 

He  have  shown  recently2  that  perturbation  of  the 
low-spin  e— < k  high-spin  equilibria  in  a  range  of  Fe(II)  complexes 
can  be  brought  about  photochemical ly  by  pulsed  laser  irradiation 
in  the  MLCT  bands  of  the  lew-epin  isomer,  permitting  a  study  of 
the  intersystem  crossing  dynamics  in  a  range  of  solvents.  He 
have  now  extended  this  investigation  by  Studying  the  relaxation 
kinetics  as  a  function  of  pressure  in  order  to  determine  acti¬ 
vation  volumes  for  the  spin  interconversions.  The  corresponding 
enthalpies  and  entropies  of  activation  have  also  been  measured . 

Results  will  be  presented  for  several  complexes  containing 
either  o-diimLnas  or  aliphatic  amines  and  substituted  pyridines 
as  ligating  groups .  The  activation  volumes  exhibit  a  con¬ 
siderable  degree  of  solvent  and  ligand  dependence.  The  trends 
in  these  data  and  in  the  corresponding  activation  entropies  will 
be  discussed. 

1.  R.A.  Binsteed,  J.K.  Beattie,  T.G.  Dewey  and  D.H.  Turner, 

J.  Am.  Cham.  Soc.  1980,  102,  6442  and  references  therein. 

2.  J.J.  Me  Garvey  and  I.  Lavthera ,  J.C.8.  Cham.  Comm.  1982, 
p.906. 
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PHOTOAQUATION  OF  NEW  COMPLEXES  OF  RHODIUM(III) 

WITH  HETEROCYCLIC  LIGANDS 

Mariel  M,  Muir.  Serigio  Sanchez,  Rodrigo  D£az,  and  Nancy  Joyner 

University  of  Puerto  Rico,  Department  of  Chemistry,  Rio  Piedras, 
Puerto  Rico,  USA  00931 


Complexes  of_Rh(IiI)  of  the  type  Rh(L),X2+,  where  L  is  NH^  or 
amine  and  X  is  Cl”,  Br”,  I~,  H,0,  OH-,  or  Cn”,  undergo  photoaquation 
reactions  upon  irradiation  into  the  ligand  field  bends.  The  ligand 
Which  is  replaced  by  water  has  been  shown  to  vary  as  the  nature  of 
L  and  X  are  varied.  In  several  cases,  when  L  is  NH-,  the  photo¬ 
aquation  reaction  is  accompanied  by  stereochemical  change.  No  such 
stereochemical  change  has  been  observed,  however,  when  the  ligand 
L  is  pyridine  or  other  heterocyclic  amine. 

The  approach  of  Vanquickenborne  using  the  ACM  to  predict  the 
labilized  ligand  has  been  very  successful  in  accounting  for  the 
published  observations  for  the  complexes  of  Rh(III)  in  Which  L  is 
NH.  or  aliphatic  amine.  However,  significant  differences  in 
behavior  observed  for  the  complexes  with  pyridine  have  not  been 
rationalized. 

In  order  to  better  understand  these  photoaqyation  reactions, 
several  new  complexes  of  the  type  trans-Rh (L ) , XY  have  been  pre¬ 
pared  with  derivativea  of  imidazole  and  thiazole.  The  results  of 
ligand  field  photolyeee  of  these  new  complexes  will  be  presented. 

For  several  of  the  complexes,  parameters  for  use  in  the  Vanquick- 
enborne  approach  have  been  estimated,  so  that  comparison  of  the 
experimental  results  can  be  made  with  theory.  Efforts  to  include 
proper  parameters  for  pi-bonding  of  the  heterocyclic  ligands 
have  been  made. 
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PHOTOREDOX  CHEMISTRY  OF  PORPHYRIN  COMPLEXES 
OF  MOLYBDENUM  AND  NIOBIUM 

Yukito  Murakami,  Yoshlhlsa  Macauda.  and  Shujl  Sakamoto 

Department  of  Organic  Synthesis,  Faculty  of  Engineering,  Kyushu 
University,  Fukuoka  812,  Japan 


MOLYBDENUM  COMPLEXES.  Mo(O) (OX) (por)  gives  a  radical  species, 
OX'  upon  irradiation  with  the  visible  light  in  benzene,  accom¬ 
panied  with  simultaneous  reduction  of  Mo(V)  to  Mo(IV) ,  where  OX 
and  por  denote  alcoxy  and  porphyrin  ligands,  respectively.  The 
photoreduction  takes  place  less  readily  for  the  complexes  with  po¬ 
lar  axial  coordination  bond,  Mo-OX.  For  the  complexes  with  bulky 
axial  ligands,  the  reduction  rate  depends  on  the  bulkiness  of  the 
ligands.  These  observations  lead  to  the  conclusion  that  the  photo¬ 
reduction  involves  two  competitive  processes,  photochemical  homo¬ 
lysis  of  the  axial  coordination  bonds  and  release  of  generated  rad¬ 
ical  species  from  the  reaction  site. 

NIOBIUM  COMPLEXES.  The  tri-p-oxo  dimer,  Nb(V) (por) (0)  Nb(V)- 
(por) ,  is  not  subjected  to  the  photoreduction  under  anaerobic  con¬ 
ditions  in  benzene,  while  it  is  subjected  to  the  photoreduction  in 
the  presence  of  a  small  amount  of  ethanol  affording  Nb(IV)  and 
ethoxy  radical  species.  This  observation  clearly  Indicates  that  a 
monomer  species  formed  upon  addition  of  ethanol  is  reduced  by  irra¬ 
diation  in  a  similar  manner  as  observed  with  the  molybdenum  com¬ 
plexes  ,  and  that  the  tri-p-oxo  dimer  is  not  reduced  because  of 
rapid  recombination  of  Nb(IV)  and  -O’  radical  species  even  if  homo¬ 
lysis  of  one  of  the  oxo  bridges  takes  place. 

V  y  TV  s'  ®  ^  y 

Nb  (por)-O-Nb  (por)  Nb  (por)-O-Nb  (por) 

-"0^  •0" 

The  trl-p-oxo  dimer  gives  an  ESR  signal  due  to  a  radical 
species  containing  a  Nb  nucleus  upon  irradiation  with  the  visible 
light  under  aerobic  conditions.  This  ESR  signal  vanishes  upon 
interruption  of  the  irradiation,  addition  of  a  radical  scavenger, 
or  removal  of  oxygen.  The  reaction  is  consistent  with  the  homo ly¬ 
tic  cleavage  of  one  of  the  oxo  bridges  upon  Irradiation  followed  by 
oxidation  with  molecular  oxygem. 

y  /®>.  y  jy  y  V  &  ^ 

Nb  (por)-O-Nb  (por) - -Nb  (por)-O-Nb  (por)  — =-  Nb  (por)  . 

■0"  2 

In  conclusion,  the  porphyrin  complexes  of  molybdenum  and 
niobium  can  be  considered  to  be  effective  photochemical  activators 
for  oxygen  and  oxygen  containing  ligands. 
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PHOTOCHEMISTRY  OF  SINGLY-  AND  DOUBLY-BRIDGED  PEROXO- 
DICOBALT (III)  COMPLEXES 

Helmut  R.  Macke 

Institute  of  Inorganic  Chemistry,  University  of  Basel, 
Spital strasse  51,  4056  Basel,  Switzerland 


Co ( 1 1 )  complexes  with  polyamine  ligands  react  re¬ 
versibly  with  molecular  oxygen.  Due  to  the  fact  that 
this  reaction  attracted  the  interest  of  many  groups, 
a  good  kwowledge  of  the  ground  state  chemistry  of  this 
family  of  complexes  exists.  The  interest  in  the  excited 
states  of  these  compounds  is  documented  by  many  inves¬ 
tigations  of  the  electronic  spectra.1  It  remains  a  need 
to  study  the  excited-state  reactivity. 

The  dominant  spectral  features  of  these  compounds 
are  high  intensity  bands, which  are  due  to  02 — »Co(III) 
transitions.  Three  types  of  spectra  have  been  observed. 

1.  p-Peroxo,jj-hydroxo~dicobalt(III)  complexes  exhibit 

2  CT  bands  of  about  equal  intensity  in  the  near  uv.  . 

2.  Singly-bridged  complexes  of  the  type  (N- )CoO-Co(N5 ) 

( N,-  being  5  NH,  or  polyamines)  show  only  one  band  at 

-v 300  nm.  They  exclusively  have  been  shown  to  have  a 
transplanar  Co02Co  unit. 

3.  Singly-bridged  complexes  of  the  type  (L5)Co02Co(L5) 

(Ls  being  aminoacid  ligands)  show  2  CT  bands  between 
300  and  400  am. 

A  model1,  assuming  that  the  number  and  energies 
of  the  bands  are  a  function  of  the  torsion  angle  of 
the  Co02Co  unit,  explains  the  spectral  differences. 

The  photochemistry  of  the  3  classes  is  reported. 

Only  little  photoactivity  is  found  upon  irradlat.on 
into  the  CT  bands.  This  is  due  to  the  kinetic  and 
thermodynamic  instability  of  the  primary  photoproducts 
which  causes  rapid  restauration  of  the  starting 
complex.  Addition  of  a  scavenger  like  edta,  which  sca¬ 
venges  the  photochemical ly  produced  Co(II).  causes  a 
photoaccelerated  decay.  The  photoreaction  is  very  clean 
and  consists  of  a  reductive  elimination  of  0-  and  for¬ 
mation  of  Co  <  1 1 )  in  all  cases.  Most  interestingly  the 
wavelength  variation  of  the  quantum  yield  is  different 
for  the  three  groups  of  complexes. 

ji-02,jj-0il-complexes  show  a  sharp  rise  of  the 
quantum  yield  at  the  onset  of  the  higher  energy  CT  band. 
This  suggests  that  the  first  CT  band  is  not  or  much  less 
photoactive  or  may  not  even  be  a  Of- •Co(III)4CT  band. 

The  quantum  yield  of  the  type  (Ns )Co02Co(N5)  is  inde¬ 
pendent  of  wavelength  throughout  the  near  Qv-  and  visible 
region.  This  is  explained  assuming  a  low  lying,  nonspec- 
troscopic  CT  state.  So  far  one  singly-bridged  complex 
with  2  CT  bands  was  investigated.  It  was  shown  that  both 
bands  are  photoactive. 

1.  A.B.P.Lever  t  H. 8. Gray,  Acc.Chem.Res.  11,  348  (1978) 

2.  W.P. Schaefer,  Inorg.Chem.  7,  725  (1968) 
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BINUCLEAR  COPPER  COMPLEXES  AND  THEIR  INTERACTION 
WITH  MOLECULAR  OXYGEN 

Marie-ThArAse  Youinou,  Wolfgang  Petri  and  John  A.  Osborn 

Institut  Le  Bel,  University  Louis  Pasteur,  4,  rue  Blaise  Pascal, 
67000  Strasbourg,  France  _ _ 

Binuclear  copper  sites  have  been  implicated  in  several 
copper  enzymes  particularly  those  involving  oxygen  transport, 
storage  and  reactivity.  Model  studies  on  binuclear  copper  complexes 
in  which  the  copper  sites  are  in  close  proximity  will  be  described. 
The  properties  (spectroscopic,  electrochemical,  magnetic)  and  the 
reactivity  (in  particular  with  molecular  oxygen)  of  such  species 
will  be  described. 


TUal7-l 


C-C  CONNECTING  REACTIONS  OF  COORDINATED  1 ,4-DIAZA- 1 , 3-DIENES  (DAD): 
3-PYRROLINE-2-ONES  FROM  (DAD)Fe(CO>3  AND  ALKYNE 

Hans-Werner  Frdhauf,  Frank  Seils  and  Richard  J.  Goddard 

UniversitAt  Duisburg,  FB  6,  Organische  Chemie,  Bismarckstr.  90, 
D-4100  Duisburg  1; 

MPI  fdr  Strahienchemie ,  Stiftstr.  34-36,  D-4330  Mplheim  a.  d.  Ruhr; 
MPI  for  Kohlenforschung ,  Lembkestr.  5,  D-4330  Mdlheim  a.  d.  Ruhr, 

W. -Germany 


Reactions  of  1 ,4-diaza-l ,3-dienes  (DAD)  coordinated  to  tran¬ 
sition  metals  in  which  C-C  bonds  are  formed  have  hitherto  only 
been  observed  for  some  binuclear  complexes,  and  in  particular 
for  those  containing  ruthenium,  e.  g.,  (DAD) Ru3 (CO)  /l/.  It  has 
been  claimed  that  the  unsymmetrical  6e  coordination  mode  of  the 
DAD  system  in  these  complexes,  which  we  first  described  for  the 
corresponding  iron  complexes  /2/,  is  crucial  for  the  activation 
of  DAD  for  C-C  bond  formation. 


As  will  be  described,  treatment  of  (DAD)Fe(CO)  (1)  with  di¬ 
methyl  acetylene  dicarboxylate  under  an  atmosphere  of  CO  gives 
3-pyrroline-2-ones  as  their  Fe (CO) .^-complexes  2  /3/. 


This  synthetically  very  useful  reaction  clearly  demonstrates 
that  C-C  bond  formation  is  also  feasible  for  DAD  coordinated 
solely  through  the  nitrogen  lone  pairs,  and  the  6e  coordination 
mode,  which  involves  the  ir -electrons  of  one  C*N  moiety,  is  not 
a  necessary  prerequisite. 

Mechanistic  details  of  this  interesting  stepwise  cyclization 
in  the  metal  coordination  sphere  will  be  discussed  on  the  basis 
of  spectroscopic  and  structural  information  obtained  for  two 
intermediates  that  could  be  isolated  in  the  case  of  two  special 
DAD  ligands,  and  of  13-CO  labeling  experiments  involving  these 
intermediates . 

/I/  G.  van  Koten  and  K.  Vrieze,  Adv.  Organomet.  Chem.  1982,  2±, 
151  -  239. 

/2/  H.-W.  Frdhauf,  A.  Landers,  R.  Goddard  and  C.  KrOger,  Angew, 
Chem.  1978,  90,  56  -  57;  Angew.  Chem.  Int.  Ed.  Engl.  1978, 
.17,  64  -  65. 

/3/  H.-W.  Frdhauf,  F.  Seils,  M.  J.  Romeo  and  R.  Goddard,  to  be 
published  in  Angew.  Chem. 
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KINETIC  DETERMINATION  OF  THE  COBALT-CARBON  BOND 
DISSOCIATION  ENERGY  OF  ADENOSYLCOBALAM1 N 

Richard  G.  Finke  and  Benjamin  P.  Hay 

Department  of  Chemistry,  University  of  Oregon,  Eugene,  Oregon, 
USA  97403 


Reaction  product,  kinetic,  AH^,  AS^,  and  Co-C  BDE  (bond 
dissociation  energy)  data  are  reported  for  the  thermolysis  of 
adenosylcobaiamin.  The  radical  scavenger  2 ,2 , 6,6-tet ramethy 1- 
piperidine-l-oxy  was  used  to  establish  that  the  cleavage  of  the 
Co-C  bond  to  yield  free  radicals  was  the  rate  determining  step 
of  the  reaction.  The  temperature  dependence  of  the.rate  of 
homolysis  was  measured  from  90  to  120  C  to  yield  AH*  =  29.8 
0.4  kcal/mol  and  AS*  =  .8  _+  1.1  e.u.  From  this  information  and 
other  data  the  base-on  Co-C  BDE  of  adenosylcobaiamin  is  estimated 
to  be  2  29  kcal/mol.  The  above  activation  parameters,  upon  com¬ 
parison  to  those  obtained  for  B j ^-dependent  enzymes,  suggest 
that  the  enzymes  provide  a  net,  >  13  kcal/mol  lowering  of  the 
free  energy  barrier  for  Co-C  bond  homolysis,  resulting  in  a 
rate  acceleration  of  >  10^. 
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THE  EFFECT  OF  A  CO  LIGAND  ON  THE  REACTIVITY  OF  Co  * 
TOWARDS  C-H  BONDS  IN  ALKANES  1 

R.  B.  Frees  III  and  D.  P.  Ridge 

University  of  Delaware,  Chemistry  Department,  Newark,  Delaware 
19711,  U.S.A. 


Co+  and  Ni+  efficiently 


As  isolated  gas  phase  species,  Fe  ,  _ _  _ 

attack  C-C  and  C-H  bonds  in  alkanes,  but  Co2+  is  unreactive. 
(Reaction  1).  Addition  of  a  CO  ligand,  however,  activates  Co2 


Co  2"*  no  reaction  (1) 

Co2CO+  +  A"\  — »  Co2COC4H6+  +  2H2  (2) 


dramatically.  Co2CO+  reacts  at  essentially  the  collision  rate  with 
butane  to  produce  COjCOC^H^*. 

It  is  suggested  that  the  effect  is  a  consequence  of  the 
energetics  of  the  oxidative  addition  transition  state  I.  Bonds  to 


hydrogen  and  alkyl  carbons  are  much  stronger  for  Co  than  for  Co  as 
evidenced  by  the  reactivity  of  Co+  towards  alkanes.  The  energy  of 
I  is  lowered  by  concentrating  positive  charge  on  the  Co  bound  to 
alkyl  carbon  and  hydrogen.  The  resulting  decrease  in  the  positive 
charge  on  the  other  Co  strengthens  the  bond  to  CO.  The  effect  of 
the  CO  ligand  then  is  to  support  a  polarization  of  charge  in  the 
Co2+  dimer  that  enhances  its  reactivity.  Evidence  pertinent  to 
this  hypothesis  will  be  presented. 

1.  J.  Allison,  R.  B.  Frees  and  D.  P.  Ridge,  J.  Amer.  Chea.  Soc., 
1979,  101,  1332. 

2.  R.  B.  Frees  and  D.  P.  Ridge,  J.  Amer.  Chem.  Soc.,  I960,  102, 
7129. 
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MECHANISM  AND  ENERGETICS  OF  REDUCTIVE  ELIMINATION  OF  HYDROGEN  FROM 
BINUCLEAR  HYDRIDOPLATINUM  COMPLEXES 

Ross  H.  Hill  and  Richard  J ■  Puddephatt  University  of  Western 
Ontario,  London,  Ontario,  Canada  N6A  5B7 


Reactions  of  binuclear  hydridoplatlnum  (II)  complexes  with 
soft  ligands,  such  as  tertiary  phosphines,  give  diplatinum  (I) 
complexes  and  hydrogen  (equation,  R-Me  or  H,  L-PR3,  P  P^PhpPCHp 
PPh2) . 


+ 

~  P"^P  “1 

1 

Pt  Pt 

- 

1  ! 

R  — Pt—  Pt— L 

R^l  1 

~H2 

i  1 

P-^_^~P 

L  p^p 

Intermediates  are  formed  of  structure 


A  detailed  study  of  the  equilibrium  constants  for  formation  of  the 
intermediates  and  of  the  rates  of  the  overall  reaction  shows  a 
strong  correlation  between  these  two  parameters.  It  is  suggested 
that  the  reductive  elimination  Involves  coupling  of  H  atoms  across 
the  two  platinum  centers. 1, 2 


1.  R.H.  Hill  and  R.J.  Puddephatt,  J.Am.Chem.Soc . ,  1983,  105,  5797. 

2.  K.A.  Azam,  M.P.  Brown,  R.H.  Hill,  R.J.  Puddephatt  and  A.  Yavarl, 
Organometallics ,  submitted  for  publication. 
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MECHANISMS  OF  REACTIONS  OF  TRANSITION-METAL  HYDRIDES: 

PROTON  TRANSFER,  HYDROGEN  ATOM  TRANSFER,  AND  M-H  DONOR  LIGAND 

Robin  T.  Edidin,  Jeffrey  M.  Sullivan,  Keith  E.  Warner,  and  Jack  R. 
Norton 

Department  of  Chemistry,  Colorado  State  University,  Fort  Collins, 

Colorado  80523,  USA _ 

Reactions  of  transition-metal  hydrides,  including  concerted 
reactions,  may  be  classified  according  to  whether  zero,  one,  or  two 
electrons  are  transferred  to  the  substrate  along  with  the  hydrogen 
atom.  Examples  of  all  three  mechanisms  can  be  found  in  elimination 
reactions  which  form  C-H  bonds  and  hetercbimetallic  complexes. 

The  reaction  of  Cp2ZrMe2  with  HM(C0)3Cp  (M  -  Cr,  Mo,  W)  proceeds 
by  a  proton  transfer  mechanism.^ 

0  G^O 

M(C0)3Cp  - ►  CH4  +  Cp2Zr  ^M(C0)2Cp 

CH3 

The  relative  rates  (Cr>Mc>U)  and  entropies  of  activation  all  agree 
with  those  found  for  a  known  proton  transfer  reaction,  the  reaction 
of  HM(C0)3Cp  with  aniline. 

The  reaction  of  CH3AuPFh3  with  H20b(C0)4  proceeds  by  the  radical 

2CH3AuPPh3  ♦  H20s(C0)4 - »  2CH4  +  <Ph3PAu)20s(C0)4 

chain  oxidative  addition  of  H-0sH(C0)4  to  CH3AuPPh3.  The  chain  car¬ 
rier,  H0s(C0)4,  can  be  generated  independently,  and  the  reaction  ini¬ 
tiated,  by  the  photolysis  of  H20s2(CO)g.  Phosphine  substitution  on 
H20s(CO)4  (R3P  +  H20s(C0)4  H2Os(PR3)(CO)3  +  CO)  involves  the  same 
chain  carrier,  as  is  shown  by  the  fact  that  both  reactions  can  be 
initiated  simultaneously. 

The  elimination  of  aldehydes  from  the  reaction  of  metal  hydrides 
(HM,  M  -  Re(C0>5,  Mn(C0)5,  CpCr(C0)3,  CpW(C0)3)  with  a  solvated  rhe¬ 
nium  acyl  complex  involves  nucleophilic  displacement  of  solvent  by 
the  M-H  bond  of  the  hydride  complex  -  which  thus  functions  (at  least 
transiently)  as  a  ligand  for  the  acyl  complex. 

Et  Et 

i-0  jj,^  C-0 

CH3CN-*ie(C0)4  +  HM  - ►  M?'  ... ..':Re(C0)4 

i 

EtCHO  ♦  MRe(C0)4 

The  order  of  reactivity  of  HM  in  those  reactions  (e.g.,  HW(C0)3Cp> 
HCr(C0)3Cp,  and  HRe(CO) j)HMn(CO)j)  is  substantially  the  reverse  of 
that  found  in  proton  transfer  reactions. 

1.  "The  Synthesis,  Structure  and  Reactions  of  Dinuclear  Compounds 
Containing  Early  and  Late  Transition  Metals",  R.T.  Edidin,  B. 
Longato,  B.D.  Martin,  S.A.  Matchett,  and  J.R.  Norton*,  Orsano- 
matallic  Compounds :  Synthesis. Structure  and  Theory.  Shapiro, 

B.L. ,  editor,  Texas  A  &  M  University  Press,  1983,  pp.  260-280. 


/CH3 

CP%*. 

h-..ch3 
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KINETICS  AND  MECHANISMS  OF  MONODENTATE  LIGAND 
REPLACEMENT  REACTIONS  IN  TRIGONAL  BIPYRAMIDAL  NI(II)  AND  PD(II) 
COMPLEXES  CONTAINING  THE  TETRADENTATE  LIGANDS  QAS  AND  PTAS 

Nancy J.  MacNeill  and  Eugene  Grimley 

Mississippi  State  University,  Drawer  CH,  Mississippi  State, 
Mississippi,  USA  39762 


Nickel(II)  and  Palladium(II)  form  5  coordinate  trigonal 
bipyramidal  complexes  with  the  tetradentate  ligands  QAS  and  PTAS, 
as  shown  below.  The  change  in  the  apical  donor  atom  from 
phosphorus  to  arsenic  results  in  an  increase  in  the  metal  - 
apical  donor  atom  bond  length  and  hence  an  elevation  of  the  geo¬ 
metrical  positioning  of  these  ligands  in  the  nickel (II)  and 
palladium(II)  complexes. 


The  stoichiometry  observed  for  reactions  conducted  in  an¬ 
hydrous  methanol  at  an  ionic  strength  of  0.050  M  is  given  by  the 
equation  MX(LXAS)+  +  y ~  m  MY(LTAS)+  +#  X-, 
where  M  *  Ni  or  Pd  and  L  «  P  or  As.  At  25*  C, kinetic  experiments 
for  three  systems  provide  second  order  rate  constants  as  a  func¬ 
tion  of  the  nucleophilic  character  of  the  entering  ligand. 


o 

npt 

NiBr(PTAS)+ 

k.2* 

NiBr (QAS) 

+  PdBrfl 

n°2- 

3.22 

0.11 

2.81 

8 

r 

5.42 

23.1 

1180 

SCN~ 

5.65 

6.7 

157 

2090 

N3" 

3.58 

8.9 

192 

86 

of 

7.0 

24 

230 

12  300 

SC(NH2)2 

7.17 

154 

850 

40  100 

PPH3 

8.79 

NR 

NR 

slow 

Low  sensitivities  of  the  rates  to  the  nature  of  the  entering 
ligands,  aterlc  control  of  rates  of  replacement  by  the  geometric¬ 
ally  constraining  tetradentate  ligands,  and  relatively  consistent 
activation  parameters  of  6-10  kcal/mol  and  AS?”  20-28  eu  are 
factors  consistent  with  an  associative  interchange  mechanism. 
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KINETICS  AND  MECHANISM  OF  OLEFIN  INSERTION  INTO 
THE  TRANSITION  METAL  HYDRIDE  BOND 

3ohn  E.  Bercaw  and  Nancy  M.  Doherty 

Department  of  Chemistry,  California  Institute  of  Technology,  Pasadena, 
California  91125,  USA 


Bis(pentamethylcyclopentadienyl)niobium(llI)  olefin  hydride  com¬ 
plexes,  (n*-CsMe5)2Nb(CH2=CHRXH),  have  been  prepared  by  the  reaction 
of  (n5-C5Me5>2NbH3  with  olefins  or  the  reaction  of  (n5-C5Me5)2NbCi2 
with  alkyl  grignards.  The  product  of  insertion  of  the  olefin  into  the 
niobium  hydride  bond  is  trapped  by  carbon  monoxide  and  isocyanide  to  give 
the  bis(pentamethylcyclopentadienyl)niobium(III)  alkyl  CO  and  CNR  deriv¬ 
atives.  The  kinetics  of  the  insertion  have  been  studied  by  dynamic  NMR 
techniques  for  a  series  of  olefin  complexes  (R  =  H,  Me,  Ph,  p-Me2NCgHb, 
£-MeOC^H4,  g-MeCgH4,  g-CF3CgH4>. 


H2C* 

(n5-C5Me5)2Nb^NcHR 


(  (n5-C5Me5)2NbCH2CH2R) 


The  steric  and  electronic  effects  of  the  substituents  on  this  reaction 
provide  information  on  both  the  ground  and  transition  states  for  the 
insertion  process.  Our  current  thoughts  on  the  mechanism  of  olefin 
insertion  into  the  metal-hydride  bond  will  be  presented. 
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CHROMI UM  FORMYL  COMPLEXES  IN  AQUEOUS  SOLUTIONS 

Haim  Cohen,  Dan  Meyerstein,  Alan  Shusterman  and  Mathania  Weiss 

Chemistry  Departments,  Ben-Gurion  University  of  the  Negev 
and  Nuclear  Research  Centre  Negev,  Beer-Sheva,  Israel 


The  radical  *CH(OH)2  (which  is  produced  by  the  reaction  of 
hydroxyl  radicals,  OH,  with  hydrated  formaldehyde)  reacts  with 
chromous  ions  in  aqueous  solutions  to  form  a  complex  with  a  chromium 
carbon  bond.  The  specific  rate  of  formation  of  (H20)5CrCH(0H)|+ 
is  1.0  x  lo8  M^s'*  in  acidic  solutions.  The  latter  coaplex  in 
acidic  solutions  has  a  spectrum  with  =  305  nm  (e=2300  M^cm"1) 

and  a  shoulder  at  375  nm  (e=410  M^cm*1).  In  acidic  solutions 
pH  1.0,  and  0.1  M  CH2(0H)  ,  (H20)5Cr-CH(0H)§+  or  (H20)5Cr-CH02  + 
whichever  is  the  intermediate  observed,  decomposes  in  a  pseudo  first 
order  process  with  k  =  0.034  s"1.  At  pH  6.0  the  formation  of 
(H20)5Cr-CH(0H)|+  is  followed  by  two  consecutive  reactions  obeying 
pseudo  first  order  rate  laws,  with  k  =  l.S  x  lo2  s'1  and 
k  =  0.35  s'1  respectively.  The  first  reaction  is  probably  the 
dehydration  reaction  (H20)5Cr-CH(0H)2+  -*■  (H20)  5Cr-CH02++H20  as  the 
spectrum  of  the  second  intermediate  indicates  that  the  chromium- 
carbon  bond  is  kept  intact.  In  the  second  reaction  the  chromium 
carbon  bond  deconposes  yielding  chromium(III)  .  Carbon  monoxide  is 
a  final  product  at  both  pH's  though  no  dihydrogen  is  observed.  The 
mechanism  of  decomposition  is  discussed. 

Acknowledgement.  This  study  was  supported  in  part  by  the  U.S.- 
Israel  Binational  Science  Foundation,  B.S.F.,  Jerusalem,  Israel. 
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KINETICS  AND  MECHANISM  OF  THE  B-HYDROXYL  ELIMINATION 
FROM  [(H^sCr-CHRiCR^OH]24,  IN  AQUEOUS  SOLUTIONS 

Haim  Cohen,  Dan  Meyerstein,  Alan  J.  Shusterman  and  Mathania  Weiss 

Chemistry  Departments,  Ben  Gurion  University  of  the  Negev 
and  Nuclear  Research  Centre  Negev,  Beer-Sheva,  Israel 


The  alkyl  chromium  complexes  [ (H2O) 5Cr-R]2+,  where 
R  =  CH2CH2OH,  CH(CH3)CH2OH,  CH(CH3)CH(OH)CH3  and  CH2C(CH3)2OH 
decompose  to  yield  Cr(H20)J+  and  the  corresponding  alkene.  For  the 
latter  two  alkyl  residues  the  reaction  proceeds  via  a  relatively 
stable  intermediate.  This  intermediate  is  identified  as 
3  + 


formed  by  an  acid  catalysed  g  elimination 

reaction.  The  identification  of  the  intermediate  as  the  electron- 
deficient  d  -*■  n*  complex  and  not  as  [  (H20)sCr-CR2=CR2R3]2+  or 
[ (H20)5Cr-CHRj-CR2=CH2]2+  as  earlier  suggested  is  based  on  the 
observation  that  the  2  methyl  propene  formed  in  D20,  for 
R  =  CH2C(CH3)2OH,  contains  no  deuterium  above  the  natural  abundance 
level.  (Measurements  for  R  =  CH(CH3)CH(OH)CH3  are  in  progress). 

For  R  =  CH2CH2OH  and  CH2CH(OH)CH3  the  same  mechanism  is  proposed 
and  the  lack  of  observation  of  an  intermediate  is  attributed  to  the 
fact  that  the  3  elimination  reaction  becomes  the  rate  determining 
step  in  the  reaction  sequence.  The  factors,  affecting  the  rate  of 
the  6  elimination  reaction  and  the  relative  stability  of  the 
chromium(III)-alkene  d  -*  it*  complex  are  discussed. 

Acknowledgement.  This  study  was  supported  in  part  by  the  U.S.- 
israel  Binational  Science  Foundation,  B.S.F.,  Jerusalem,  Israel. 


£ 


TUal8-l 


KINETICS  AND  MECHANISM  OF  AQUATION 
OF  (Cr(C204)2(pyri.doxamine)]~  ion 

Ewa  Kita  and  Premyslaw  Kita 

Institute  of  Chemistry,  N.  Copernicus  University,  87- 
100  Torun,  Poland. 


Previously,1'2  the  mixed  [Cr (C204 ) 2 < L-L ) ] “  type 
complexes,  where  L-L  =  pyridoxine,  pyridoxal, 
pyridoxamine  (PM)  and  histamine,  were  synthesized  as 
model  quasi-enzyme  compounds.  In  acidic  aqueous  media 
PM  is  chelated  through  the  phenolate  and  adjacent  4- 
aminomethyl  groups  with  the  pyridine  nitrogen 
protonated.  In  the  pH  range  2-3,  the  rate  of 
(Cr(C204)j(PM)]~  ion  aquation  is  independent  of  [H+l. 
The  reaction  products  are  H2PM++  and  cis- 
(Cr (C204 ) 2 (OH2 ) p 1 The  intermediate  compound 
[Cr (C2<J4 ) 2(oh2 ) Thpm ) ]  was  isolated.  The  Cr-PM  chelate 
ring  opening,  as  a  result  of  the  Cr-N  bond  breaking,  is 
the  rate  controling  stage.  Activation  parameters  for 
the  first  step  of  the  aquation  have  been  determined: 

AH*  =  98.2  ±  2.1  kJ/mol  and  AS*  =  -34.4  ±  6.7  J/K  mol 
at  I  =  0.25  M. 

1.  I*.  Kita  and  E.  Kita,  Polish  J.  Chem. ,  in  press. 

2.  P.  Kita,  ibid.,  in  press. 
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KINETICS  AND  MECHANISMS  OF  THE  REACTIONS 
BETWEEN  CHROMIUM  (II)  AND  DIPYRIDYLETHYLENES 

IN  ACIDIC  AQUEOUS  SOLUTIONS 

* 

A.Koutselos  and  A.Petrou 

University  of  Athens , Inorganic  Chemistry  Laboratory 
Navarinou  13A,  Athens,  Greece. 


The  reduction  of  Dipyridylethylenes  by  Chromous  ion 
in  HCIO^  acidic  solutions  to  the  saturated  Dipyridyletha- 
nes  (eq.1)  takes  place  through  the  formation  of  an  Orga- 
nochromium  intermediate  in  the  case  of  the  2 , 2 '-Dipyridyl 
ethylene  and  a  radical  in  the  case  of  the  4 ,4 ' -Dipyridyl- 
ethylene. 

The  acidolysis  of  the  Organochromium  occurs  in  two 
stages  the  first  of  which  follows  first  order  kinetics 
with  an  acid -independent  and  an  acid-dependent  term. 

The  formation  and  decomposition  of  the  radical  we¬ 
re  studied  as  a  function  of  the  concentrations  of  4,4'- 
Dipyridylethylene,  Chromium  (II)  and  H+. 

The  experimental  results  for  the  two  substrates 
are  compared  and  discussed  in  terms  of  the  nature  of  the- 
ir  Lowest  Excited  States,  "ethylenic"  in  2,2'-  and  ethy- 
lenic  with  a  strong  mixing  of  "pyridinic’’  in  4,4'-Dipyri- 
dylethylene! 

CH=  CH 


-o 


Cr2t 


aq) 


2  H 


CIO. 


C104 


♦ 


2  Cr3taq) 


(eq.  1) 


(1)  G.Orlandi,  G.Poggi  and  G. Marconi,  J.C.S. Faraday  II, 
1980,  76  ,  598. 
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KINETICS  AND  MECHANISM  OF  THE  FORMATION  AND  INTRAMOLECULAR 
REDOX  REACTIONS  OF  AQUOSULFITO-  AND  DISULFITOB1S- 
(ORTHOPHENANTHROLINE)COBALT(III)  COMPLEXES  IN  AQUEOUS  SOLUTION 

Cordon  M.  Harris  and  Vijay  K.  Joshi 

Dopartment  of  Chemistry,  State  University  of  New  York  at  Buffalo,  Buffalo, 
NY  14214. 


Diaquobis(orthophenanthroline)cobalt(lll)  complex  reacts  with  aque¬ 
ous  sulfite  to  produce  as  the  first  identifiable  product  the  S-bonded 
mono-sulfitoaquo  species,  according  to  the  expression: 


Rates  k.{[Co(phen)g(OHe)(OH)f+]  +  [Co(phen)g(OH)g*]|[SOg] 
+  ki(Co(phen)g(OHg)(OH)^]i[HSOi']  +  [S0|“]| 

♦  kg[Co(phen)g(OH)2f]j[HSOa-]  +  [S0|']|. 


It  is  noteworthy  that  the  diaquo  complex  is  inactive  toward  SOg,  as  found 
in  other  studies  of  this  kind,  and  that  the  hydroxo  species  do  not  discrim¬ 
inate  between  HSOa  and  SOf~  in  the  replacement  process.  The  rate  con¬ 
stants  k..  k|,  and  kg  are  respectively  4.4xlO\  5.B,  and  0.15  M's'1  at  25“, 
demonstrating  the  expected  very  large  advantage  of  direct  SOg  addition  as 
compared  to  substitution  by  HSOg  or  SOf  ~.  Below  pH  8,  the  formation  pro¬ 
cess  is  too  rapid  to  record  by  stopped-flow  technique.  However,  a  second 
sulfite  addition  to  the  species  Co(phen)g(S0s)(0Hg)*  is  observable,  accord¬ 
ing  to  the  expression:  Rate=k,,[Co(phen)l{SO«)(OHg)v]j[HSOa-]  +  [SOf']}  to 
yield  the  complex  anion  Co(phen)g(S09)g  (k,r=13l  M’s'*  at  25  ° ).  Above 
pH  7.5,  the  addition  of  the  second  sulfite  does  not  occur,  the  only  stable 
product  being  Co(phen)g(S0a)(0H).  At  moderate  acidities  <0. 1<[H*]<1.0M), 
both  mono-  am.  disulfito  complexes  undergo  slow  internal  redox  according 
to  a  proton  pre-equilibration  mechanism  (km.ne  and  k*  are  8.3x1  O'6  and 
l.BxlO'S-1,  respectively,  at  45“),  to  yield  Cojj  and  SO;'  in  the  expected 
2:1  stoichiometric  ratio.  Decomposition  of  the  sulfito  species  by  sulfite 
elimination  only  becomes  observable  when  [H*]>2  M  at  45°. 


Parallel  studies  with  the  bis(bipyridyl)  congener  yield  entirely  analo¬ 
gous  data,  differing  only  in  the  magnitude  of  the  rate  constants.  Contrary 
to  a  previous  report,  none  of  our  work  provided  evidence  for  chelated 
monosulfito  complexes  involving  either  the  Co(phen)g  or  Co(bipy)g  moiety. 
Our  presentation  will  provide  details  of  the  experimental  procedures  and 
of  the  data  obtained,  and  will  include  justification  of  the  mechanistic  con¬ 
clusions. 


TUalB-4 


COMPLEX ATI ON  OF  URANIUM(VI)  BY  SULFOSALICYL ATE  : 

A  KINETIC  STUDY 

S.Gangopadhyay,  M.N.Bishnu,  R.N.Banarjee  &  D.Baner jea 

Chemistry  Department,  University  College  of  Science, 
Calcutta  700009,  India 


Kinetic  study  of  compLexation  of  uranium(VI)  by 

sulfosalicylate  (L^~)  has  been  made  by  stopped- flow 

spectrophotometric  technique  at  pH  7-8.5  (NH^+NH^NO-j 

buffer)  and  I  *  1M  (KNQ^+NH^NO^).  A  brownish-red  1:2 

complex  (  „  -  460  nm)  is  formed*.  Results  are  in 

'  'max 

conformity  with  the  following: 

K'  +  +  K" 

U0|  +  OH  q=s=*  U02(0H)‘,'|  U02(0H)++  0H~y - Mjn^(OH)^ 


OH  HO^ 


°2C 


mwv  ..  nw 

U02(0H)+  ♦_  ^c6h3(so3)  o2u<^  c^>6h3(sd]) 

1  -H2° 
>6H3(s03) 


Slow  (k) 


U0  (l)*“  ♦  H  O  tLH  »  0H  O.Ur'"'0 


Fast 


o2c 


The  proposed  fast  equilibrium  step  K  and  the  fast  rate 

step  are  in  conformity  with  known  lability  of  U(VI)-0H 

2  3  ^ 

bond  ;  monomeric  U02(0H)  is  well-known  and  in  its 

case  further  labilisation  of  H2Q  bound  cis  to  OH  group 

is  expected.  The  scheme  leads  to, 

kobs  “  kK  CLh2"3  /'C1  +  K  [Lh2“]  +  K"  [0H”]} 

At  25°C»  K  *  1x10*,  K"  ■  1.4x10^  (cf.  literature  data*.) 

k  •  41  sec-1,  AH*  m  51.7  kJ  mol-1,  AS*  -  -42.4  JK-1- 

mol“*.  Significant  negative  AS*  value  agrees  with  rate 

determining  ring  closure.  Effect  of  substituents  is 

under  investigation. 

References: 

1.  C.V. Banks  &  R.S. Singh,  J. Inorg. Nucl . Chem, ,  15.  125 
(1960) 

2.  V.Frei  &  H.li/endt,  Ber. Buns. Phys.  Chem. ,  74.  593  (1970) 

3.  C.F.Baes  &  N.J. Meyer,  Inorg. Chem,,  780  (1962) 

4.  J.Stary,  Coll.  Czech. Chem. Comm. ,  25.  890  (i960) 
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HIGH-PRESSURE  STOPPED-FLOW  STUDIES  ON  THE  MECHANISTIC 
DIFFERENCE  OF  THE  INDIUM(III)  COMPLEXATION 
IN  DIFFERENT  SOLVENTS 

Koji  Ishihara,  Shigenobu  Funahashi,  and  Motoharu  Tanaka 

Laboratory  of  Analytical  Chemistry,  Faculty  of  Science, 

Nagoya  University,  Nagoya  464,  Japan 


We  have  recently  exploited  a  high-pressure  stopped-flow  appa¬ 
ratus  with  spectrophotometric  detection  which  enables  us  to  follow 
fast  reactions  in  solution  at  pressures  up  to  200  MPa.1  We  are 
studying  with  this  apparatus  the  mechanism  of  formation  of  various 
metal  complexes.  The  formation  and  dissociation  of  the  1:1  nickel- 

(II)  complex  and  the  solvent  exchange  on  nickel (II)  ion  in  various 
solvents  have  been  shown  to  be  accommodated  within  the  framework  of 
similar  I<j  mechanism.2  More  recently  we  have  shown,  on  the  other 
hand,  that  in  organic  solvents  much  bulkier  than  water  the  mecha¬ 
nism  of  the  complexation  of  hexasolvated  iron(III)  changes  from  an 
associative  to  a  dissociative  process,  depending  on  the  steric 
factors  of  solvent  molecules  and  entering  ligands.3  In  order  to 
extend  this  idea  and  to  obtain  additional  data,  it  was  decided  to 
measure  the  activation  volume  for  the  complexation  of  indium(III) 
ion  in  bulkier  solvents.  The  negative  value  of  activation  volume 
(AV*  *  -23  cm3  mol"1)1*  is  consistent  with  an  associative  mode  of 
activation  operative  in  the  trimethyl  phosphate  exchange  on  the 
indium(III)  hexasolvate. 

The  formation  rate  of  the  1:1  indium(III)  complex  with  4-iso¬ 
propyl  tropol  one  (Hipt)  has  been  studied  spectrophotometrical ly  at 
various  temperatures  and  at  various  pressures  up  to  200  MPa  by  the 
high-pressure  stopped-flow  technique  in  nonaqueous  solvents  such 
as  N,N-dimethylformamide  (OMF),  dimethyl  sulfoxide  (MezSO),  tri¬ 
methyl  phosphate  (TMP),  triethyl  phosphate  (TEP),  and  tributyl 
phosphate  (TBP).  The  rate  is  first  order  with  respect  to  indium- 

(III)  and  Hipt.  Activation  parameters  were  determined  from  tem¬ 
perature  and  pressure  dependences  of  the  second-order  rate  con¬ 
stants. 

Activation  volumes  for  the  indium(III)  complexation  depend 
Indeed  on  the  bulkiness  of  coordinated  solvent  molecules  (TBP >  TEP 
>  DMF^  MejS0>  TMP) .  We  observed  hardly  parallel  relations  between 
AV*  and  AS*. 


1.  K.  Ishihara,  S.  Funahashi  and  M.  Tanaka,  Rev.  Sai.  Inetrun. 
1982,  53,  1231. 

2.  K.  Ishihara,  S.  Funahashi  and  M.  Tanaka,  Inorg.  chem.  1983,  22, 
2564. 

3.  K.  Ishihara,  S.  Funahashi  and  M.  Tanaka,  Inorg.  Chem.  1983,  22, 
December,  In  press. 

4.  A.E.  Merbach,  Pure  Appl.  Chem.  1982,  54,  1479. 
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TRANS  EFFECT  AND  TRANS  INFLUENCE  ON  TRANS  -  |  RufNHs^PfOR^HaO)  |*\ 

(R=Me,  Pr.  ‘Pr  and  But) 

Jose  Cardoso  do  Nascimento  Filho  and  D.  Wagner  Franco 

Universidade  Federal  do  Rio  G.  Norte-59000  Natal/RN.  Instituto  de  Fisica  e 
Quimica  de  S.  Carlos,  Sao  Carlos-SP  135S0  C.P.  369,  Brasil. 


Trans-  IRuCNHs^PfOR^HjO)!**.  (R=Me,  Pr.  'Pr  and  But)  reacts  with 
isonicotinamide  at  second  order  specific  rates  k1  of  1.18,  2.33,  7.42  and 
B.09  M*1  sec-1  (25“C,  ^*0, 10  NaCFjCOO/ CHsCOOH)  respectively  for  R=Me. 
Pr  *Pr  and  But.  The  products  trans-|Ru(NH3)4P(0R)sisn|  (PFe)z  have  been 
Isolated  and  characterized  by  micro  analysis,  cyclic  voltammetry  and  elec¬ 
tronic  spectra  data.  The  aquation  rates  k_j  for  the  isonicotinamide 
derivatives  are  5.2x10'*.  5.9x10'“  1.99X10'1  and  3.4xl0_1  sec'*  for  R=Me, 
Pr,  But  and  *Pr.  respectively.  The  activation  parameters  for  the  forward 
reactions  indicate  the  same  mechanism  for  all  of  them.  The  substitution 
proceeds  by  a  dissociative  mechanism  with  a  significant  outer-sphere  of 
trans-|Ru(NHs)4P(0R)3(H,0)|*+  with  isn.  Assuming  k,  as  indicative  of  the 
lability  of  the  coordinated  water  molecule  on  the  monophosphite  com¬ 
plexes,  the  following  sequence  of  increment  of  the  trans-effect  may  be 
proposed:  P(0Ue)3<P(0Pr)3<P(0‘Pr)3<P(0But)3.  The  affinity  of  the  mono¬ 
phosphite  complexes  for  isn  increases  according  to  P(OMe)3® 
P(0'Pr)3<P(0Et)3<P(0Pr)3wP(0But)3. 
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CARBON  DIOXIDE  COMPLEXES  OP  COPPER(II)  ALXOXIDES 
John  C.  Cooper 

Inorganic  and  Eleotrooheaistry  Branch,  Naval  Research 
Laboratory,  Washington,  D.C. ,  USA  20375 


Although  reactions  of  oarbon  dioxide  with  metal  complexes 
such  as  copper(II)  aethoxide  have  been  known  for  some  time, 
lack  of  mechanistic  studies  of  ligand  exchange  and  complex 
formation,  and  of  structural  data  have  limited  the  evaluation 
of  carbon  dioxide  as  a  ligand. 

In  mixed  solvents  of  methanol  and  aromatic  nitrogen  bases 
such  as  pyridine,  carbon  dioxide  reacts  rapidly  with  copper(II) 
alkoxidea  to  form  an  0-bonded  mono-dentate  carbon  dioxide 
complex.  The  reaction  is  first  order  in  carbon  dioxide  at  low 
concentrations  (k^HOO  to  3000  M^S”1)  and  is  rate  limited  by 
copper — ligand  dissociation  at  high  carbon  dioxide  concentrations. 
This  initial  fast,  reversible  reaction  is  followed  by  a  slower 
C02-independent  rearrangement  to  a  oarbon  dioxide  bridged 
complex.  The  resulting  complexes  have  high  formation  constants 
(K^IO^  M_1  for  the  bridged  complexes). 

Elucidation  of  solution  and  solid  structures  will  be 
described  and  the  details  of  the  kinetics  and  mechanisms  of 
ligand  exchange  in  these  complexes  will  be  presented.  The 
differences  in  ligand  strength,  bonding  modes,  and  subsequent 
reactions  observed  for  oarbon  dioxide  and  carbon  disulfide  will 
be  disoussed. 
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FORM AT I UN  AND  DISSOCIATION  OF  CU(II)  AND  NI(II)  COM¬ 
PLEXES  OF  ETHYLENEDI AMINE-8 IS- ACETYL  ACETONATE(enba^~ ) 

S.  Gangopadhyay,  R.  N.  Baneejee  and  0.  Banerjea 

Chemistry  Department,  University  College  of  Science, 
Calcutta  700009,  India. 

Rates  of  acid  catalysed  dissociation  of  W(enba) 

(M  =  Cu,  Ni)  in  water-dioxan  and  water-ethanol  media 
have  been  measured  by  stopped-flow  spectrophotometric 
method.  The  results  conform  to, 

kobs  =  kl  C  H+]  +  k2  C  H+  ]  2 

Cu(enba)  is  more  labile  than  Ni(enba)  as  expected; 
at  25°C,  [H+]  .  G.01M,  I  «=  0.1M  in  water-dioxan(lU/) 
media  k^V  /k1^  =  2.33.  Both  k,  and  k0  decrease  with 

increased  proportion  of  the  co-solvent,  log  k  (k  « 
k^ ,  k^)  varies  linearly  with  1/0,  Y  and  Z  values  of 
the  solvent  mixture;  negative  slopes  of  log  k  vs. 

1/0  and  small  positive  slopes  of  loo  k  vs.  Y  and 
log  k  vs.  Z  plots  suggest  dissociative  process  for 
both  the  concurrent  paths;  strongly  negative  AS* 
values  suggest  significant  solvent  (H^O)  participa¬ 
tion  in  the  transition  state.  AH*  and  AS*  values 
corresponding  to  k^  and  for  the  Cu(II)  and  Ni(II) 
complexes  as  well  as  of  several  other  similar  syst¬ 
ems  conform  to  an  iso-kinetic  trend  implying  similar 
mechanism.  Rates  of  formation  of  M(enba)  from  M2taq 
and  excess  enbaH2  in  water-dioxan(10;j)  at  pH  7.5 
have  also  been  measured;  the  copper  complex  is  formed 
considerably  much  faster  than  the  nickel  complex  under 
these  conditions.  The  results  are  in  conformity  with 
outer-sphere  association  followed  by  transformation 
of  the  outer-sphere  pomplex  to  the  product  in  a  one- 
step  process. 


202 


TUal8-9 


LIGAND  EXCHANGE  REACTIONS  OF  CUPROUS  IONS 
U.  Ochsenbein  and  C.W,  Schlapfer 

Institute  of  Inorganic  Chemistry,  University  of  Fribourg 
CH-1700  Fribcirg  (Switzerland) 


The  ligand  exchange  reaction  (1)  of  a-diimine  (L-L)  li¬ 
gands  on  Cu(L-L2  .complexes  have  been  studied  by  IH- 
NMR  spectroscopy.  ,  . 


Cu  (L-L  )  -  *  L-L  *  CHC1  ■» 

0.1M  NEt^C104 


Cu (L-L ) 2+  ♦  L-L 


(1) 


Reaction  (1)  is  slow  on  the  NMR  time  scale  in  CHC1,,  a 
non  coordination  solvent.  Addition  of  a  coordinating 
solvent  or  a  good  ligand  L  for  cuprous  ions  accelerates 
the  exchange.  The  rate  is  linear  dependent  on  the  concen¬ 
tration  of  L.  The  slope  is  a  measure  for  the  affinity 
between  cuprous  ions  and  L. 


The  activation  parameters 
of  the  exchange  reaction 
have  been  determined  at  inter¬ 
mediate  concentrations  of  L. 


L-L 


L  AH*(  k  J  Mol-1)  AS*(J  Mol'V1)  V*(cm3Mo1_1 


PY 

ACN 


36±1 

40i2 


-55t3  5.75±.16 

-64±5  10. 34s .60 


Cu(L-L)2  ♦  2ACN  o.iM  NEt4C104  Cu(L-L)ACN2+ ‘ +  L-L  (2) 

If  the  rate  constant  of  dissociation  (2)  is  Interpreted 
assuming  a  pseudo  first  order  mechanism  ([ACN])»19.02M) 
the  same  activation  parameters  as  for  the  exchange 
reaction  (1)  are  obtained. 


This  result  Indicate  that  ligand  exchange  and  dissocia¬ 
tion  reaction  proceeds  through  the  same  transition  state, 
with  an  additionale  monodentate  ligand  L*  in  the  coordi¬ 
nation  sphere.  Prellnlmary  results  show,  that  the  activa¬ 
tion  parameters  are  strongly  Influenced  by  the  ligand  L-L. 


1. 


U.  Ochsenbein,  Dlss.  Nr. 
(1981) 


828,  University  of  Fribourg 
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A  GENERAL  SYNTHESIS  FOR  A  VARIETY  OF 
TRANS-N;X:  MACROCYCLES 

John  W.L.  Martin,  Kevin  P.  Wainwright,  K.D.  Vinindra  Weeraauria  and 
S.  Bruce  Wild 

Research  School  of  Chemistry,  The  Australian  National  University, 

P.O.  Box  4,  Canberra,  A.C.T.,  2600,  Australia 

Investigations  into  the  complexation  properties  of  trana-NJt,, 
macrocycles  (X  *  0,S,N,As)  have  been  inhibited  by  the  absence  of  a  2 
satisfactory  synthesis  for  this  type  of  macrocycle.  We  have  estab¬ 
lished  a  suitable  method  (Scheme)  which  is  based  upon  the  observation 
that  certain  ortho-substituted  amino-benzaldehydes  spontaneously 
cyclise  to  give  trans  macrocyclic  di-imines  in  better  than  80Z 
yield . 


<  NH, 


Compound  x  y 

03  5  2 

(b)  0  3 

(c)  S  2 

(d)  S  3 

<e>  NH  2 

(f)  AsMe  2 

(g)  AsMe  3 

In  order  to  generate  the  precursor  amino-aldehyde  we  have 
found  it  sufficient  in  the  cases  where  X  -  0,S  or  NH,  to  stir  the 
corresponding  ortho-substituted  benzyl  alcohol  in  methylene  chloride 
with  bariiai  manganate.  The  macrocycle  is  isolated  from  solution 
24h  later  without  isolating  the  intermediate  aldehyde.  In  the  case 
where  X  •  AsMe  oxidising  conditions  cannot  be  used.  Here  the  alde¬ 
hyde  is  formed  first  end  is  protected  with  H.N* -dime thy lathy lene- 
diamine.  Introduction  of  the  aainoe thy lme thy lar sine  substituent 
leads  to  spontaneous  cyclisation  accompanied  by  elimination  of  the 
N ,N * -dime  thy le thy lenedi amine . 
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COBALT(Il)  AND  COBALT(IU)  COMPLEXES  OF  THE 
PENTAAZAMACROCYCLES  [lS]aneNB-{20]nneN6 

Peter  Osvath  and  David  C.  Veatherburn 

Chemistry  Department,  Victoria  University  of  Wellington,  Wellington,  New 
Zealand. 


Cobalt(IIl)  complexes  of  the  pentaazamacrocycles  [l5]aneN0> 
[l8]aneN#>  [17]aneNs,  [17B]aneN8,  [18A]aneNB  and  [lBB]aneN5  have  been 
prepared  and  characterized. 


Cobalt(IlI)  complexes  of  [l9]aneNs  and  [20]aneN8  could  not  be 
prepared  but  cobalt(U)  complexes  were  prepared  which  are  believed  to  be 
five-coordinate. 


Co[l5]aneX"*  complexes  exist  as  either  the  racemic  or  as  one  of  the 
meso  isomers;  the  other  meso  Isomer  is  not  observed.  Co[l6]aneXr  *  com¬ 
plexes  have  been  prepared  as  only  one  isomeric  form,  a  meso  isomer  with 
the  six  membered  ring  in  the  middle  of  the  three  chelate  rings  in  the  plane 
containing  four  nitrogen  atoms.  Co[17A]aneXn*  also  exist  in  one  isomeric 
form,  the  racemic  isomer  with  both  six  membered  rings  in  the  plane  con¬ 
taining  the  four  nitrogen  atoms.  Co[17B]aneN8Xn>  exists  in  two  isomeric 
forms,  one  meso,  one  racemic  of  the  geometric  isomer  with  the  8,5,S 
arrangement  of  chelate  rings  in  the  plane  of  the  four  nitrogen  atoms. 
CoriBJaneNgX"*  and  Co[l7AJaneNjXn*  undergo  induced  aquation  (Hg2\ 
Ag*)  and  base  hydrolysis  with  retention  of  configuration.  Co[l5]aneN#Xn+ 
and  Co[l7B]aneN9Xn>  react  under  those  conditions  with  some  inversion  of 
configuration. 
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LANTHANIDE  IONS  AS  NMR  PROBES  FOR  POLYAZA  POLYCARBOXYLIC 
MACROCYCLES:  STABILITY,  STRUCTURE  AND  CONFORMATIONAL 
EQUILIBRIA. 

J.F.  Desreux  and  M.F.  Loncin. 

Analytical  and  Radiochemistry,  University  of  Li&ge,  Sart 
Tilman  (B6),  B-4000  LiSge,  Belgium. 


I 


Further  studies  on  the  complexation  of  lanthanide 
ions  (Ln)  by  functionalized  azamacrocycles  have  now  been 
completed.  Competition  methods  led  to  the  determination 
of  reliable  stability  constants  of  some  LnDOTA  and  LnTETA 
complexes.  DOTA  forms  the  most  stable  Ln  complexes  known. 

Moreover,  and  1 3C  NMR  studies  showed  that  the 
LnNOTA  complexes  are  non-rigid:  the  conformation  of  the 
ethy lenediamine  groups  is  inverting  rapidly.  On  the  con¬ 
trary,  the  conformation  of  the  cycle  is  frozen  at  room 
temperature  in  the  case  of  DOTA*  and  of  the  optically  ac¬ 
tive  DOTPA.  The  latter  remains  rigid  up  to  100*C.  Also, 
the  solid  and  solution  structures  of  LnDOTA  are  identical 
and  axially  symmetric2.  A  different  conformational  proc¬ 
ess  takes  place  in  the  TETA  complexes.  In  the  solid,  the 
coordination  polyhedron  is  a  distorted  dodecahedron.  This 
structure  is  maintained  in  solution  but  the  two  trapezo¬ 
idal  planes  of  the  dodecahedron  exchange  their  position 
and  the  NMR  spectra  are  modified  accordingly. 

In  each  case,  the  conformation  of  the  polyaza  ring 
is  identical  to  the  conformation  of  the  corresponding 
free  polyoxa  macrocycle.  The  coordination  polyhedron  of 
the  Ln  ions  could  have  been  deduced  directly  from  the 
structure  of  these  polyethers  in  the  solid  state. 

Finally,  the  twelve-membered  oacrocycles  exist  in 
solution  in  two  forms.  For  DOTA,  the  major  form  is  axial¬ 
ly  symmetric  and  the  ligand  is  octadentate  while  in  the 
minor  form,  it  is  heptadentate ,  one  carboxylic  group  be¬ 
ing  uncoordinated.  The  reverse  is  found  for  DOTPA:  the 
axially  symmetric  form  accounts  for  only  8.7Z  of  the  to¬ 
tal  concentration.  The  differences  in  coordination  mode 
of  the  ligands  are  very  well  reflected  in  the  values  of 
the  crystal  field  coefficients. 

These  NMR  data  are  most  unusual  for  Ln  complexes 
which  are  known  to  be  higly  labile. 


*J.F.  Desreux, 
2M.R.  Spirlet, 
tnorg.  Chem., 


Inorg.  Chem. 
J.  Rebicant, 
in  press. 


1980,  JJ9  ,  1893. 

J.F.  Desreux  and  M.F. 


Loncin, 


HOOC 


r 


OOH  CHj 


1  N^COOH  H^^N^N^-COOH  HOOC-v-f^OOH 
HOOCynu/nYchJ  H  OOC'3\>N  'v'COOH 

COOM 


NOTA 


DOT  A 


H0t*Y"wHYCH3 
CH3  COOH 
DOTPA 

206 


l^vxCOOH 

TETA 


I 


* 


TUal9-4 


[14)TETRAENEN4  MACROCYCLES :  SYNTHESIS  OF  THE  PROTONATED 
METAL- FREE  LIGAND  AND  PREPARATION,  CHARACTERIZATION,  AND 
ELECTROCHEMISTRY  OF  THE  MANGANESE  COMPLEX 


Susan  C.  Jackets  and  Brian  A.  Anderson 

Wake  Forest  University,  Department  of  Chemistry,  Winston-Salem, 
North  Carolina,  USA  27109 


Most  complexes  of  substituted  [ 14 ] te traeneN4  macrocycles 
are  prepared  by  template  condensation  of  a-diketones  with  1,3- 
diamlnopropane  in  the  presence  of  divalent  metal.  This  general 
method  is  successful  for  all  of  the  later  first  row  transition 
metals  except  Zn  and  Mn.  The  Zn  complex  of  L  has  been  prepared 
by  reductive  transmetalation  of  the  CuL^+  complex  with  Zn  metal. 
Neither  of  the  above  methods  leads  to  the  Mn  complex.  In  order 
to  make  possible  the  preparation  of  Mn  and  other  metal  complexes 
of  L  we  have  isolated  the  protonated  metal-free  ligand  salt  of 
L.  This  ligand  salt  is  made  by  treatment  of  the  Cu(II)  complex 
with  anhydrous  HC1  in  CH3 CN. 

CuL2+  +  4H+  L-4HBr  +  Cu2+ 

This  ligand  salt  was  used  to  prepare 
the  Mn  complex  by  reacting  it  with 
Mn(QAc)a  in  absolute  EtOH.  Addition 
of  PF6“  yields  the  product  (MnLBr ]PFa  . 

The  Br*  axial  ligand  could  be  removed 
from  the  5-coordinate  complex  by  treat¬ 
ment  with  Ag+.  Other  axial  ligands 
were  substituted  Including  Cl*,  I", 

OH*  and  nitrogenous  neutral  ligands . 

The  complexes  were  characterized  by 
elemental  analyses,  conductivity,  IR, 

UV -Visible,  and  magnetic  susceptibility 
5-coordinate  having  high-spin  Mn(II),  The  electrochemistry  of 
the  complexes  was  investigated  using  cyclic  voltammetry.  In 
CH^CN  at  a  glassy  carbon  electrode  the  halide  derivatives  under¬ 
go  a  reversible  one-electron  reduction  at  about  -1.1  Volt  versus 
Ag+/0.1M  AgNQj .  Compared  to  other  Mn  macrocycllc  complexes, 
those  of  L  are  remarkably  stable  toward  oxidation  to  Mn(HI). 


L 

measurements.  All  are 
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MACROCYCLIC  POLYPHOSPHAKE  LIGANDS:  A  NOVEL  TETRAPHOSPHADITHIA 
[22] -MEMBERED  RING  AND  ITS  COBALT(II)  AND  NICKEL(II)  COMPLEXES 

M.  Ciampolini,  S.  Mangani,  N.  Nardi.  P.L.  Orioli  and  F.  Zanobini 

Department  of  Chemistry,  University  of  Florence,  Florence,  Italy, 
Department  of  Chemistry,  University  of  Siena,  Siena,  Italy  and 
ISSECC  (CNR),  Florence,  Italy 


As  part  of  our  continuing  studies1  on  polyphosphane  macro= 
cycles  we  synthesised  the  new  compound  5,8, 16, 1 9~tetraphenyl-1 , 12- 
dithia-5,8, 16, 19-tetraphosphacyclodocosane,  L.  Such  a  macrocycle, 
containing  a  22-membered  ring,  should  allow  one  to  investigate  the 

effect  of  ring  size  on  the  coordinative 
behaviour  when  compared  with  the  previously 
studied  18-membered  rings.2  The  synthesis 
of  L  was  carried  out  by  reacting  bis(3-chlo= 
ropropyl) sulfide  with  the  dilithium  salt  of 
1 ,2-bis( phenylphosphino) ethane.  The  yield 
was  about  15%  and  three  diastereoisomers, 
out  of  the  five  obtained,  were  isolated  in 
the  pure  state.  They  are  5RS.8RS, 16RS, 19SR 
(LQ),  5RS,8RS,16SR,19SR  (Lg),  and  5RS.8RS, 
i6rs,i$rs  (l6). 

These  diastereoisomers  react  with  cobalt(II)  and  nickel(II)  to 
give  1:1,  2:1,  and  3:2  metal  to  ligand  complexes.  An  X-ray  crystal 


structure  analysis  shows  that  the  Lg  nickel(Il)  complex,  [Ni^Br^ 
(Lg)][BPh^j  *MeOH,  consists  of  dinuclear  Qli  Br  (Lg)]2  +  cations, 
[BPh^]  “  anions  and  disordered  lattice  MeOH  molecules.  The  dinuclear 
cation  is  centrosymmetrie  and  each  nickel  ion  displays  a  square- 
planar  geometry  achieved  by  coordination  of  two  phosphorus  atoms, 
one  sulfur  atom  and  one  bromide  anion.  The  Ni^-Ni  distance  (5*13  X) 
is  very  long  ruling  out  any  direct  interaction.  Electronic  and 
3 1 p{ 1 h}  spectra  as  well  as  conductivity  measurements  show  that  the 
same  structure  holds  in  solution  for  this  complex. 


1.  M.  Ciampolini,  P.  Dapporto,  N.  Nardi,  and  F.  Zanobini,  J. 
Chem.  Soc.  Chem.  Commun.  1980,  177;  M.  Ciampolini,  P.  Dappor= 
to,  A.  Dei,  N.  Nardi,  and  F.  Zanobini,  Inorg.  Chem.  1982,  2 1 , 
U89;  M.  Ciampolini,  P.  Dapporto,  N.  Nardi,  and  F.  Zanobini, 
Inorg.  Chem.  1983,  22,  13;  M.  Ciampolini,  N.  Nardi,  F._Zano= 
bini,  R.  Cini,  and  P.L.  Orioli,  Inorg.  Chim.  Acta  1983,  76. 
L17. 

2.  M.  Ciampolini,  N.  Nardi,  P.  Dapporto,  P.  Innocenti,  and  F. 
Zanobini,  J.  Chem.  Soc.  Dalton  Trans,  in  the  press;  M.  Ciam= 
polini,  P.  Dapporto,  N.  Nardi,  and  F.  -Zanobini,  J.  Chem.  Soc. 
Dalton  Trans,  in  the  press. 
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COMPLEXES  OF  TETRA-N-ALKYLATED  CYCLAM  LIGANDS  CONTAINING 
FUNCTIONALIZED  NITROGEN  SUBSTITUENTS:  SYNTHESIS,  ISOMERIZATION, 

N-DEALKYLATION 

E.  Kent  Barefleld,  Gary  M.  Freeman,  Donald  G.  Van  Derveer  and  Keith 
A.  Foster 

School  of  Chemistry,  Georgia  Institute  of  Technology,  Atlanta, 
Georgia,  USA  30332 


Metal  complexatlon  reactions  of  ligands  of  types  I-III  have  been 
Investigated.  (Synthesis  of  lb,  Ila-d  and  Illa-e,  which  have  not 


U-d  Ila-d  Illa-e 


a:  *  *  CN.  b:  X  *  ClOJNHj,  c:  X  •  COjCHj.  d:  X  -  CHjNHj,  e:  X  -  COjM 

been  previously  reported,  will  be  described.)  With  N1 (II)  the  pro¬ 
ducts  obtained  under  kinetic  control  all  appear  to  have  the  trans  I 
stereochemistry.  This  has  been  firmly  established  for  the  complex 
of  la  by  an  x-ray  structure.  The  kinetic  products  of  N1(II)  and  la, 
lb  or  lib  Isomerlze  upon  heating  In  a  suitable  solvent  (la,  CHjCN; 
lb  and  lib,  HoO).  X-ray  structures  on  the  Isomerlzed  products  of  la 
and  lb  show  tnem  to  have  the  trans  III  stereochemistry.  These  Isom- 
erlzatlons  occur  more  rapidly  than  those  of  N1 (tetramethylcyclam)z+ 
(Moore,  et.  al.,  Chem.  Commun.,  522  (1983). 

When  either  Isomer  of  the  N1(II)  complex  of  la  Is  heated  In  water 
(18-20  h)  a  complex  of  l,8-b1s(2-carbamoylethyl )-4-(2-cyanoethyl )- 
1,4,8,11-tetraazacyclotetradecane  Is  formed  In  about  40%  yield.  An 
x-ray  structure  on  this  complex  shows  that  the  nickel  ion  Is  six- 
coordinate  with  the  macrocycle  folded  such  that  the  1  and  8  nitro¬ 
gens  are  els  and  In  the  same  plane  as  the  carbamoyl  oxygens,  which 
act  as  the  fifth  and  sixth  donors.  N1  (cyclam)z+  (5%)  and  a  complex 
of  l,8-b1s(2-carbamoylethyl )-I,4,8,ll-tetraazacydotetradecane  (15%) 
were  also  Isolated  from  the  hydrolysis  reaction.  These  are  appar¬ 
ently  formed  by  an  Independent  pathway  from  the  major  product  since 
It  did  not  undergo  any  reaction  after  96  h  of  additional  heating. 
Dealkylation  of  nickel  complexes  of  carbamoylethyl  substituted 
ligands  has  not  been  observed  so  far;  however,  the  Cu (II)  complex  of 
IVb  undergoes  dealkylation  upon  heating  In  acetonitrile  with  sodium 
methoxlde.  Facile  dealkylation  has  also  been  observed  for  the 
Cu(II)  complexes  of  II Ic  (CH30_/CH3CN)  and  Ille  (H+/H20). 

Our  results  Indicated  that  the  possibility  of  dealkylation  and 
Isomerization  must  oe  considered  In  future  studies  of  macrocycllc 
tertiary  amine  ligands  that  contain  functionalized  N-alkyl  groups. 
When  retro-MIchael  reactions  are  possible,  high  temperatures  and 
acidic  or  basic  conditions  should  be  av'  ded.  Such  dealkylation 
reactions  may  also  be  sensitive  to  the  nature  of  the  metal  Ion. 
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OLIGOMERIC  OXO-/HYDROXO-BRIDGED  CLUSTERS  OF  Mo  AND 
W  IN  OXIDATION  STATES  III, IV  AND  V  FROM  MONOMERIC 
1 ,4,7-TRIAZACYCLONONANE  AND  ITS  TRIMETHYL  DERIVATIVE 
COMPLEXES 

P .Chaudhuri ,  G.Backes-Dahmann,  K.Wieghardt 
Ruhr-Universitat  Bochum,  P.O.B. 102148,  D-4630  BOCHUM,  FRG 

Br^-oxidation  of  M{CO)^L  ^!1M=Mo,wj  affords  mononuclear 
OM  LBR^ ( I ) .  I  dimerises  in  aqueous  solution  resulting 
yellow  cis  [W2°4L2]2+  (II) * 

The  corresponding  brick-red  trans-isomer (III) ,  has  also 
been  prepared.  Both  isomers  are  diamagnetic  suggesting 
a  direct  W-W  interaction. 

Reduction  of  I  with  Zn  in  acidic  solution  results  a 
deep  green  solution  which  on  oxidation  by  air  yields 
deep-red  trinuclear  complex  [M304L3y  (IV)  .  W-W  single 

bonds  are  postulated  according  to  its  short  W. . . .W 
distances  (-2,52  A)  and  diamagnetism. 

Above  mentioned  green  solution  (containing  Mo)  afforded 
Mo (I II)  dimer.  Single  crystal  X-ray  structural  determi¬ 
nations  of  the  green  W(III)  complex  is  in  progress. 
Oxidation  of  Mo(C0),L1  with  HNO..  yields  yellow  cry¬ 
stals  (characterised  by  chemical  analysis,  IR  and  magne¬ 
tic  measurements)  of  a  probably  oxo-bridged  tetranucle- 
ar  Mo (V)  complex.  X-ray  structure  (inprogress)  will  be 
presented. 

The  electrochemistry  of  the  complexes  will  also  be  pre¬ 
sented  . 


P. Chaudhuri,  K.Wieghardt,  Yi-Hung  Tsay  and  C.Krilger. 
Inorg.Chem. ,in  Press. 

K.Wieghardt,  P. Chaudhuri,  B.Nuber,  J .Weiss. 
Inorg.Chem.,  1982,  21,  3086. 
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1,4, 7-TRIAZACYCLONONANE  -  A  VERSATILE  LIGAND  FOR  THE 
SYNTHESIS  OF  NOVEL  OLIGOMERIC  OXO-/HYDRQXO  BRIDGED 
COMPLEXES 

Karl  Wleghardt,  Klaus  Pohl,  Martin  Koeppen 
Ruhr-UniversitSt  Bochum,  P .0 .B. 1021 48 ,  D-4630  BOCHUM,  FRG 


The  tridentate  ligand  1 ,4 , 7-triazacyclononane  (L)  and 
its  N-methylated  analog  form  stable  monomeric,  octahedral 
complexes  of  the  type  LMX3  (M=Ti,V,Cr,Mn,Fe,Co,Mo,Ru; 


X=Br,Cl) .  The  controlled  hydrolysis  of  these  com¬ 
plexes  leads  to  a  variety  of  dimeric,  trimeric  and  oli¬ 
gomeric  complexes  with  oxo-  and/or  hydroxo  bridges. 

For  example  the  following  structural  types  have  been 


The  electrochemistry  and  magnetic  properties  of  these 
complexes  have  been  investigated.  The  diamagnetic 

RuI11Ru111  species  containing  a  metal-metal  bond  is  re¬ 
versibly  reduced  to  the  RuII/RuIiI  mixed  valence  spe¬ 
cies.  The  V (IV)  V(IV)  species  exhibits  strong  antiferro¬ 
magnetic  coupling  (d^-d^)j  it  represents  the  first 
u-hydroxo  complex  of  V(IV). 
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COORDINATION  CHEMISTRY  OF  AZAMACROCYCLIC  LIGANDS  INCLUDING  SOME 
WITH  PENDANT  COORDINATING  ARMS 

Nathaniel  W.Alcock,  Peter  Moore,  Colin  Pierpoint  &  John  Sachinidis 
Department  of  Chemistry,  University  of  Warwick,  Coventry,  CV4  7AL.UK. 


(A)  (B) 


New  Pendant-Arm  Macrocyclic  Ligands:  Synthesis  of  (A)  and  (B) 

(R|«  (CH2>xNMe2;  x  ■  2  or  3;  R  •  H  or  Me)  will  be  described.  These 

quinquedentate  ligands  (L)  give  S-coordinate  trigonal  bipyramidal 

complexes  of  the  type  [M(L)](C10.)»  confirmed,  by  the  crystal  struct- 
2*  ~2+  2 * 

ure  of  a  Ni  complex.  Cu  and  Zn  complexes  have  also  been  iso¬ 
lated  and  characterised.  In  acidic  solution  these  trigonal  bipyram- 
.  .2*  2* 

idal  complexes  (M  -  Nr  or  Cu  )  form  square-planar  complexes  by 

protonation  of  the  pendant-arm: 

tM<L)]2*  ♦  H*  -  CM(LH)]3* 

tbp  square  planar 

2* 

For  the  Cu  complexes  a  high  acidity  is  required  to  force  this 

equilibrium  to  the  right,  but  for  Ni2*  the  square-planar  complex 

forms  readily  at  low  pH,  and  at  a  rate  too  fast  to  measure  by 
stopped-flow. 


Isomerisation  Reactions  Isomerisation  of  complexes  formed  by  tetra- 
azamacrocyclic  ligands  occurs  in  the  presence  of  donor  solvents  or 
ligands.  For  example  [Ni(TMC))2+  (TMC  «  I ,4,8, ll-tetramethyl-l ,4,8, 

I l-tetraazacyclotetradecane)  can  be  interconverted  between  R,S,S,R- 
and  R,S,R,S-geometries  in  DMSO  or  DMF,  and  quite  rapidly  in  the 
presence  of  n-propylamine .  Other  isomerisation  reactions  will  be 
reported. 

1.  P.  Moore,  J, Sachinidis  and  G.R. Willey,  J.Chem.Soc. .Chem.Comm. , 
1983,  522. 

2.  N.W.  Alcock,  C. Pierpoint  4  P. Moore,  J.Chem.Soc. Dalton. Trans. , 

(in  press). 
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NEW  COORDINATION  CHEMISTRY  INDUCED  BY 
BULKY  DIORGANOPHOSPHIDO  LIGANDS 

Richard  A.  Jones ,  Anthony  L.  Stuart,  Mark  H.  Seeberger  and  Thomas 
C.  Wright 

Department  of  Chemistry,  University  of  Texas  at  Austin,  Austin, 
Texas  78712 


The  use  of  the  di-tert-butyl  phosphldo  ligand  (tBu2P~)  and 
other  bulky  phosphldo  groups  has  enabled  the  Isolation  and 
characterization  of  a  number  of  new  complexes  which  exhibit 
Interesting  new  geometries,  stoichiometries  and  chemical 
behavior.1  Five  main  areas  will  be  discussed:  (a)  The  synthesis 
and  substitution  chemistry  of  dlnuclear  complexes  of  nickel(I)  of 
formula  (N1 (p-tBu1P)PR, ) , .  Of  interest  here  is  the  Isolation  of 
unusual  asymmetric,  stable,  carbonyl  complexes  of  stoichiometry 
LNi(u-1'BuaP)Nl(CO)  2  (L  -  CO,  PR,).  In  these  complexes  one 
nickel(I)  atom  is  trigonal  planar  while  the  other  has  a 
pseudotetrahedral  geometry.  (b)  Dimers  of  the  cobalt  triad  which 
have  the  general  formula  [M(y-R2P)L2]  (M  -  Co,  Rh,  Ir;  L  - 
two-electron  donor;  CO,  PR,,  etc.).  The  interesting  feature  in 
this  family  of  complexes  is  the  observation  of  three  different 
types  of  isomer.  On  the  basis  of  bond  length  considerations  the 
approximate  geometry  about  each  metal  (tetrahedral  or  planar)  may 
be  correlated  with  the  bond  order  of  the  metal-metal  interaction. 
Thus,  two  planar  metals  have  a  bond  of  order  zero  while  two 
tetrahedral  metals  have  a  bond  of  order  two.  The  intermediate 
case,  with  one  tetrahedral  and  one  planar  metal  also  exists,  and 
the  bond  order  here  is  one.  Factors  which  affect  the  formation  of 
a  particular  isomer  will  be  described  as  will  a  Rh(I)  system  which 
exhibits  the  unusual  feature  of  a  facile,  reversible,  metal-metal 
bond  cleavage  which  is  accompanied  only  by  a  geometrical  isomerism. 

(c)  Mixed  metal  systems  which  are  stabilized  by  a  single  p-tBuJP 
bridge,  including  dinuclear  complexes  of  Cr-Co,  Cr-Nl  and  Cr-Rh. 

(d)  The  synthesis,  characterization  and  X-ray  structure  of 
Mol(u-tBu1P)2(tBulP),  which  is  the  first  reported  binary  transition 
metal  dlorganophosphide.  (e)  The  synthesis,  characterization  and 
X-ray  structure  of  [Li2(u»  Bu1P)(p2-tBu2P)C„H,o]2  which  is,  so 
far,  the  only  lithium  dlorganophosphide  to  have  been  structurally 
characterized.  The  structure  has  an  unusual  staggered,  planar  Li„ 
unit. 

1.  R.A.  Jones,  A.L.  Stuart,  J.L.  Atwood,  W.E.  Hunter  and  R.D. 

Rogers,  Organometallics  1982,  1,  1721. 


2.  R.A.  Jones,  T.C.  Wright,  J.L.  Atwood  and  W.E.  Hunter,  Inorg. 
Chem.  1983,  22,  993. 


3. 

R.A.  Jones, 

T.C. 

Wright,  J.L. 

Atwood  and  W.E.  Hunter, 

Organometallics 

1983, 

£,  K70. 

K. 

R.A.  Jones, 

A.L. 

Stuart,  J  »L » 

Atwood  and  W.E.  Hunter, 

Organometallics  1983,  2,  871*. 
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P  P 

OPENING  OF  THE  P4  MOLECULE:  TETRAPHOSPHORUS  CHAIN  P''  AS  A  PART 

OF  AN  EIGHT-PHOSPHORUS  CONTAINING  LIGAND  IN  A  COBALT  COMPLEX 

Franco  Cecconi ,  Carlo  A.  Ghilardi,  Stefano  Midollini  and 
Annabella  Orlandlni 

Istituto  per  lo  Studio  della  Stereochimica  ed  Energetica  dei 
Composti  di  Coordinazione ,  CNR,  Firenze,  Italy 


Little  is  known  of  reactivity  of  white  phosphorus  towards  or- 
ganometallic  species.  Indeed  although  a  breaking  off  of  the  P  mol- 
ecule  generally  occurs,  only  sometimes  complexes  containing  the 
fragments  cyclo-P^ ,  P^  or  P  atoms  metal-coordinated  have  been 

isolated. 2, 3 


Now,  by  reacting  cobalt(II)  tetrafluoroborate  with  bis(diphe- 

nylphosphino (methane  (dpm)  and  white  phosphorus,  we  have  succeeded 

in  the  synthesis  of  the  complex  [Co(Ph  PCH^PPh.PPPPPh^PCH.PPh  j]BF  , 

w  222  2  2  2  J  4 

which  can  hopefully  represent  an  important  novel  contribution  to 

the  understanding  of  the  P4  molecule  breaking  off. 

The  X-ray  structure  of  the 
complex  has  showed  that  the  nov¬ 
el  ligand  Ph  PCH  PPh  PPPPPh  P- 
2  2  2  2 
CH^PPh,^  arising  from  the  open¬ 
ing  of  a  P^  molecule  and  the 
attack  of  two  dpm  ligands  is  for¬ 
med.  This  ligand  coordinates  the 
metal  through  the  four  phoppho- 
rus  atoms  of  the  zigzag  P  V'' 
fragment  and  two  phosphorus  a- 
toms  belonging  to  the  dpm 
ligands. 

Investigations  about  the 

reactivity  of  this  compound,  which  are  in  progress,  have  now 
acjjievpd  the  following  results:  (i)  the  phosphorus  atoms  of  the 
P''  V*  fragment  are  coordinatively  unsaturated,  the  present  com¬ 
plex  reacting  with  W(CO)  to  form  the  derivative  [ColPh^PCH^PPh,,- 
PPPPPh  PCH  PPh  )W(CO)  ]BPh  ,  (ii)  the  complex  can  be  used  in  the 
place  of 


2  2  5J 

white  phosphorus  to  form  cyclo-P^  derivatives. 


1.  M.  Di  Vaira,  C.A.  Ghilardi,  S.  Midollini,  and  L.  Sacconi, 
J.  Am.  Chem.  Soc.  1978,  100,  2550. 

2.  C.F.  Campana,  A.  Vizi-Orosz,  G.  Palyi,  L.  Marko,  and 
L.F.  Dahl,  Inorg.  Chem.  1979,  18,  3054. 

3.  G.L.  Simon  and  F.  Dahl,  J.  Am.  Chem.  Soc.  1973,  95,  382. 
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MULT I  DENTATE  HYBRID  LIGANDS:  STUDIES  ON 
A  BI DENTATE  ALKOXY-PHOSPHINO  LIGAND;  AN  INSTANCE 
OF  CIS-TRANS  ISOMERISM  IN  A  SQUARE-PLANAR  Ni2+  COMPLEX 


Rene  T.  Boere,  Craig  Montgomery,  and  Christopher  J.  Willis 
The  University  of  Western  Ontario,  London,  Canada  N6A  5B7 


We  have  prepared  compound  1,  which  (in  its  deprotonated  form) 
acts  as  a  bidentate,  uninegative,  ligand  in  which  the  hard  alkoxy- 
donor  group,  -C(CF3)20',  is  coupled  with  the  soft  phosphino  donor 

CF3 

/  \~CF3  1^  (deprotonated  =  L1) 

(C6H5)2P/  OH 

This  ligand  gives  neutral  complexes  M(L1)2,  where  M  =  Co2+,  Ni2+, 

Pd  ,  and  Pt2  ,  together  with  the  copper(I)  complex  (L1)Cu(PPh3)2 
and  the  rhodium(III)  anionic  complex  KtR^L^zClz]-  NMR  studies  on 
the  Pt2+  complex  show  only  a  cis-square-planar  geometry,  but  for 
M  =  Ni2+,  solution  NMR  show  that  two  isomers  are  present  in  a 
solvent-  and  temperature-dependent  equilibrium.  These  are 
assigned  as  cis-  and  trans-forms  of  the  square-planar  complex 
Ni(Ll)2  and  thermodynamic  parameters  for  their  interconversion 
have  been  evaluated.  By  a  suitable  choice  of  solvent,  the  solid 
complex  has  been  obtained  in  two  crystalline  forms,  and  structural 
studies  are  in  progress  to  correlate  these  with  the  solution 
behaviour. 

The  palladium  system  has  been  extended  by  the  preparation  and 
subsequent  cleavage  of  chi oro- bridged  dinuclear  species: 

Cl  2  Cl 

PdU1),  +  PdCl,  — -  (L1  )PdCT  ✓PdU1)  (L^Pd^  ? 

i  2  \c1/ 

L2  =  R2S,  etc. 


TUa20-4 


E  N  A  N 1  lOMLkIC  D  1 1'HO  ST  HO  LE  NE  S  BY  NlCKEL(ll)  PROMOTED  THERMAL 
D 1 ML  R 1 Z AT  1 0  N  OF  PHOSPHOLES 

F.  Merc  1 e  r  and  F.  Mathey,  Laboratolre  CNRS/SNPE,  94320 
Thials  France,  J  •  Fischer,  Unlverslte’  Louis  Pasteur, 

67070  Strasbourg,  France  and  J.  H  .  No  ojn ,  Depart  m  c  n  t  of 
Chemistry,  University  of  Nevada,  Reno,  Nevada  89557 


Thermolysis  In  alcoholic  solvents  between  140  and 
170*C  of  1 - ph e n y 1 - 3 , 4 - d 1 m e t hy 1 pho s ph o 1 e  In  the  presence  of 
anhydrous  Nickel  (71)  chloride  leads  to  the  synthesis  of 
racemic  dlchloro~2,2'-bls[3,4-dimethylphosphole-3-eneJ 
Nickel  (II)  chloride  In  reasonable  yields  This  reaction 
represents  the  first  synthesis  of  a  d 1 phos phol ene  and 
occurs  with  remarkable  stereoselectivity.  This  ligand  has 
been  transferred  from  Ni(Il)  to  Pd(II),  Pt(Il),  and  Ru(Il) 
without  e p 1 m e r 1 za 1 1 o n  .  The  mechanism  of  the  formation  of 
the  d 1 pho s pho 1 ene  will  be  discussed.  The  complexes  have 
been  characterized  by  a  variety  of  spectroscopic 
techniques,  e.g.,  *H ,  “Cf'H),  ’ ‘P  ( ‘H  )  and  ‘hC'P)  NMR , 

Infrared  spectroscopy,  electrochemistry  and  for  the  Nl(II) 
and  Pd(ll),  single  crystal  x-ray  crystallography. 
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REACTIONS  OF  Co< II )  WITH  NaBH,  IN  THE  PRESENCE 
OF  BIDENTATE  PHOSPHINES 


David  G.  Holah,a  £lan  N.  Hughes, a  Stanislaw  Maciaszek,a 
Kenneth  0.  Parker0  and  Vincent  R.  Magnuson0 

a Department  of  Chemistry,  Lakehead  University,  Thunder  Bay, 
^ Ontario,  Canada,  P7B  5E1 

Department  of  Chemistry,  University  of  Minnesota,  Duluth, 
Duluth,  Minnesota,  USA,  55812 


Reactions  between  Co( II )  and  NaBH ,  in  the  presence  of 
Ph  P(CH2)  PPh2  (n=l-6)  lead  to  the  formation  of  a  variety  of 
complexes?  These  include  the  very  recently  structurally  char¬ 
acterized  [CoCPl^PCCH-LPPlu  )(BH,  )]_  1  (which  contains  both 
bridging  phosphines  and^triaentate  bridging  BH. ”  groups)  and 
CoH[Ph.P(CH)  PPH^]^  (which  contains  5-  coordinated  Co( I )  with 
chelating  phosphines  and  a  terminal  hydride. 

The  chemistry  of  the  Co(  II  )/BH  ~  system  with  Dppm  (n=l)  as 
the  phosphine  ligand  is  reported  in4this  paper  and  the  differ¬ 
ences  in  the  resulting  Dppm  complexes  as  compared  to  PluPCCH-)  PPh2 
(n=2-6)  complexes  will  be  noted.  The  actual  product  formed  In11 
reactions  between  CoCl.,  NaBH,  and  Dppm  is  markedly  dependent 
upon  the  ratio  of  the  reactants,  the  rate  of  addition  of  the  NaBH 
and  the  time  of  reaction;  very  careful  control  of  these  parameters 
is  necessary  to  obtain  reproducible  results.  Two  of  the  first 
complexes  to  form  are  the  green,  paramagnetic  Co(I)  complexes 
[CoCl(Dppm)]  (I)  and  CoCl( Dppm )„• Solvent  (II),  with  I  being 
convertible  into  II  under  certain  conditions.  Along  with  the 
formation  of  II,  a  yellow  crystalline  Co(III)  complex, 
CoHCl.(Dppm)2*2EtOH  (III)  can  be  isolated  frcm  this  strongly- 
reducing  environment.  The  r  nmr  signal  at^S-15  ppm  is  con¬ 
sistent  with  chelating  Dppm  ligands  and  the  H  nmr  spectrum, 
with  an  upfield  quintet  at  5-17.2  ppm  (Jp„  =  52  Hz),  confirms 
the  presence  of  the  terminal  hydride. 


Different  reaction  parameters  lead  to  the  formation  of  a 
red  Co(I)  hydride  complex,  [CoH(Dppm)_]  (IV).  The  nmr  signal 
at  657.2  ppm  strongly  suggests  the  presence  of  bridging  Dppm 
ligands  and  accordingly  a  dimeric  structure.  This  is  in  contrast 
to  the  stoichiometrically  similar  monomeric  n=3  complex  mentioned 
earlier.  Extending  the  reaction  time  leads  to  an  as  yet  unidenti¬ 
fied  extremely  air-sensitive  crystalline  complex  (V),  which  appears 
to  contain  boron.  This  complex  is  also  produced  when  (II)  or  (III) 
react  with  additional  NaBH..  Recrystallization  of  (V)  leads  to  the 
eoprecipitation  of  a  very  dark  paramagnetic  complex  (VI). 

Results  of  further  synthetic,  chemical  and  physical  studies 
and  x-ray  diffraction  studies,  as  available,  will  be  reported. 

1.  D.  G.  Holah,  A.  N.  Hughes,  S.  Maciaszek  and  V.  R.  Magnuson, 

J.  Chem.  Soc.  Chem.  Coramun. ,  1983,  in  press. 
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SYNTHESIS  AND  CHARACTERIZATION  OF  TUNGSTEN  CARBONYL  COMPOUNDS 
WITH  TRIMETHYLENEMETHANE  LIGANDS 

Agnes  A.  Alich*  and  Nancy  S.  Mills** 

♦College  of  St.  Scholastica,  Duluth,  Minnesota,  USA  55811 
♦♦Trinity  University,  San  Antonio,  Texas,  USA  78284 


Tungsten  carbonyl  derivatives  containing  the  dlanlon  of  isobu¬ 
tylene  and  ligands  such  as  bis-(diphenylphosphino)-ethane 
(DIPHOS)mhave  been  synthesized.  Preliminary  results  suggest  that 
the  C^H^  ligand  acts  as  a  six-electron  donor,  bonded  as 
trimethylenemethane,  rather  than  as  a  four-electron  donor, 
which  would  yield  a  metallocyclobutane .  Confirming  evidence  will 
be  presented. 

The  steps  in  the  synthesis  may  be  summarized  as  follows: 


Mo (CO). 


W[(C6I,5)2PC2H4P(C6H5)2](CO)3Br2 


W[(C6H5)2PC2H4P(CbH5)2]{C4H6)(CO)2 
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■ickel ( II),  nickel  (I),  end  Uckel(O)  OnplesM  of 
Polydentate  AMpbin*  ligand* 


Daniel  L.  DuBois 


Solar  Biergy  Research  Institute,  1617  QDle  Boulevard,  Golden,  03 


80401  _ ______________ _ — 

The  reaction  of  Mi(CHjCN)g2+  with  a  variety  of  bidentate, 
tridentate,  and  tetradentate  ligands  results  in  the  formation  of 
Ni(Ph2PCH2PPh2)22+  (I),  Ni(Ph2PCH2CH,PPh2)22't'  (II), 
Ni(Ph2PCH2CH2CH2PPh2)22+  (III),  Ni( PhjPCHjCHjPy )  2  +  (IV), 
Ni(PhP(CH2CH2PPh2)2f( 01,01) (V),  Ni[PhP(012CH,Py)2]  (aijOD2-^ 

(VI),  Ni(Ph2P012012P(Ph)ai,ai2P(Ph)ai2CH2PPh2)24  (VII),  and 
Mi (P(  OI2ai2PPh2) 2)  (OljOO 24  (VIII)  (where  Py  is  2-pyridyl).  The 
electrochemistry  of  these  complexes  will  be  discussed.  Similarly 
reaction  of  Ni(CDD)2  with  various  ligands  leads  to  the  formation  of 
the  known  Ni(Ph2PCH2CH2PPh2) 2  (IX)  and  MilPhjPCHjCHjCHjPPhj) 2  (X) 
complexes  and  the  new  complexes  Mi(Ph2PCH2CH2Py)2  (XI)  and 
[NiP(ai2ai2PPh2>3]2  (XII).  Reaction  of  Ni(00D>2  with  various 
tridentate  ligands  results  in  the  formation  of  intractable  mixtures 
of  complexes.  Reaction  of  (II),  (III),  and  (IV)  with  IX,  X,  and 
XI,  respectively,  results  in  the  formation  of  the  corresponding 
Ni(l)  complexes.  Reaction  of  VIII  and  XII  in  acetonitrile  results 
in  the  formation  of  a  new  Mi (I)  dimer  formulated  as 
[Nip( CH2CH2PPh2) 3] 22+  (XIII).  The  same  reaction  carried  out  using 
tetrahydrofuran  as  the  solvent  results  in  the  formation  of  the 
known  nickel(I)  monomer  (MiP( CH2CH2PPh2)j] +  (XIV).  Another 
nickel ( I)  dimer,  XV,  can  be  formed  as  shown  in  reaction  (1),  This 


dimer  reacts  with  O02  and  with  Hj. 


CH  CM 

Ni(Ph2PCH2PPh2)22+  ♦  Mi (000) 2 - 


XV 
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SOME  INTER-REACTIONS  BETWEEN  TRANSITION  METALS  AND 
CYCLIC  PHOSPHORUS/NITROGEN  UGANDS 

Pierre  Vierling,  Jean-Marc  Dupart,  and  Jean  G.  Reiss 

Laboratoire  de  Chimie  Minerale  Moleculaire,  Equipe  de  Recherche  Associee 
au  CNRS,  Parc  Valrose,  06034  Nice,  France. 


Phosphorus  ligands  are  commonly  used  as  tools  to  provoke  given  elec¬ 
tronic  and  geometric  structures  in  metal  complexes  and  modulate  their 
properties.  But  the  metal  does  not  stay  innocent  with  respect  to  the 
ligand;  it  may  perturb  it  profoundly  and  induce  new  phosphorus  chemis¬ 
try.  Such  inter-reactions  have  led  to  the  unveiling  of  tautomeric  forms, 
the  production  of  new  types  of  ligands  such  as  phosphoranides  (1)  and 
their  complexes,  to  the  observation  of  original  group  migration  and  bond 
activations,  etc.  Examples  will  be  taken  from  the  chemistry  of  bicyclic 
aminophosphoranes  (2)  and  from  cyclamphosphorane  (3)  in  the  presence 
of  transition  metal  derivatives: 
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SYNTHESIS,  CRYSTAL  STRUCTURE  AND  COMPLEX  CHEMICAL  BEHA¬ 
VIOUR  OF  METAL-COORDINATED  PHOSPHINITE  DERIVATIVES 


Christina  Zeiher  and  Ingo-Peter  Lorenz 

Institute  for  Inorganic  Chemistry  of  the  University, 

Auf  der  Morgenstelle  18,  D-7400  TQbingen  (F.R.6.) _ 

The  phosphorus  homologues  of  sulfonamides  are  hither¬ 
to  unknown  because  of  the  extremely  unstable  atomic  com¬ 
bination  R'^P— S(0).R.  In  our  endeavour  to  find  suitable 
methods  of  preparation  for  these  compounds  we  have  reac¬ 
ted  some  metal-coordinated  phosphanes  with  the  correspon¬ 
ding  sulfonyl  derivatives. 


For  instance,  the  dipheny lphosphane  complexes  (CO),.M- 
P(C6Hc>2H  (M  =  Cr»  Mo»  W)  react  with  sulfonyl  chlorides 
RSO^Cl  via  the  not  isolable  sulf inyldipheny lphosphini to-P 
metal  complexes  (CO )  CM  [P  (C,.  H ,. ) -OS  (O )  R]  to  give  the  homo- 

he  tetrapneny ldiphosphoxane  comple- 


geneous  anhydrides, 
xes  f  (CO) e  MP (C^Ht )  .1 


.0  and  the  sulf inylsulfones  R(0)S- 


structure  determination  for  M  =  Cr 


S(0)2R.  TSe  crysla? 
shows  two  nearly  octahedral  configurated  (CO) _CrP (CH^)  - 
moieties  joined  by  an  unsymmetr ical  oxygen  bridge  and  the 
bond  angle  P1-0-P2  of  144  : 

R  R 
i  i 


(CO)  5MPR*  2H 


RS02C1  +  NR"3 


f*  (CO) cM-P-0-P-M (CO) 


R'  O 

I  H 

|-*  (CO)  _ M-P-O-  S- R  —I 
5  I 
R' 


I 

R' 


0 

I 


o 

II 


*-•’  R-S  -  S-R 
II 
0 


I 

R' 


+  [NR"3H]C1 


As  a  result  of  the  reaction  of  the  bifunctional  di¬ 
anion  [ (CO) ^MnP (CgHj ) A  with  S0-C1-  we  surprisingly  ob¬ 
tained  tetraca  rbonyl-hydrogenbis (aiphenylphosphinito-P)- 
manganese  instead  of  the  expected  mono-  or  dimeric  comp¬ 
lex  [ (CO) ^MnPTc^H^TTS  (0) 2]  (n  «  1,  2)  with  the  intact 
sulfonyl  and  phosphldo  function.  In  addition  to  simple 
substitution,  also  complicated  redox  reactions  must  take 
place . 


According  to  the  x-ray  structure  analysis  four  carbo¬ 
nyl  and  two  phosphinito-P  ligands  are  bound  in  cis-posi- 
tions  to  the  octahedral  coordinated  manganese  atom.  The 
two  oxygen  atoms  are  linked  together  by  an  unsymmetr ical 
hydrogen  bridge  forming  the  nearly  planar  six-membered 
ring  system  Mn-Pl -05-H-06-P2 .  The  compound  can  be  trans¬ 
formed  by  N  (C 2H g ) 3  to  the  corresponding  salt  indicating 
an  interesting  complex  chemical  behaviour. 
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Synthesis,  X-Ray  Structural  Qisracterisstioa,  and  Reactions  of 
1,1' -Diphenylphosphinocobaltocene 

Charles  W.  Eigenbrot,  Jr.,  Daniel  L.  DuBois  and  Janes  C,  Smart 

Solar  Energy  Research  Institute,  Golden,  Qolorado,  80401,  USA 


The  use  of  symmetrically  disubstituted  metallocenes  as  novel 
bidentate  ligands'  has  been  hampered  by  a  lack  of  general  synthetic 
routes  for  the  introduction  of  donor  groups  such  as 
diary lphosphi ne s .  Reaction  of  TlC5H4PPh2  2  with  anhydrous  CoCl, 
gives  the  neutral  complex,  Oo( C5H4PPh?)2»  in  good  yield.  This 
paramagnetic  <Uef«  “  1.73  B.M.)  Co( IX)  metallocene  exhibits 
structurally  significant  variations  in  Cb-C1  and  intraring  C-C 
distances  due  to  electronic  effects  of  diphenylphosphine 
substituents.  Extended  Huckel  molecular  orbital  calculations 
indicate  the  degeneracy  of  the  e  orbital  set  in  a  symmetrical 
metallocene  is  lifted  by  a  bonding  interaction  between  a  d  orbital 
on  phosphorus  and  a  p 
orbital  on  C, .  The 
metal  dxz  orbital 
interacts  in  an 
antibonding  fashion 
with  C,  ,  Cj  and  C4 . 

The  strongest 
interaction  was 
calculated  to  be  with 
G| ,  which  is 
consistent  with  the 
observed  variations  in 
netal-to-ring  carbon 
distances  of  the  order 
c,  )  C3,C4  >  C2,  Oj. 

The  electrochemistry, 
and  reaction  chemistry 
of  this  redox  active 
bidentate  ligand  will 
be  discussed. 


1.  A.  if.  Rudie,  D.  Llchtenberg,  M.  L.  Katcher  and  A.  Davison, 
Inorq.  Oiem..  1978,  J7,  2859-2863. 

2.  H.  D.  Rausch,  B.  H.  Edwards,  R.  D.  Rogers  and  J.  L.  Atwood,  J. 
Amsr.  Cham.  Soc.,  1983,  105,  3882-3886. 
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DISPLACEMENT  REACTIONS  OF  THE  DINITROGEN  COMPLEX 
trans-fReci(NJ (dppe)J .  PREPARATION  OF  A  TETRAHYDROBORATE 
COMPLEX  OF  Re(I),  [Re (BH^) (dppe) 21 


Armando  J.L.  Pombeiro 

Centro  de  Qulmica  Estrutural,  Complexo  I, 

Instituto  Superior  Tecnico,  Av.  Rovisco  Pais,  Lisboa,  Portugal 

Raymond  L.  Richards 

School  of  Molecular  Sciences,  University  of  Sussex,  Falmer, 
Brighton,  England 


Although  dinitrogen  is  usually  a  labile  ligand,  complex 
trans-[ReCl(N^)  (dppeKl,  (A),  presents  a  strong  metal-Nj  bond  which  is 
stabilized  by* the  electron  donor  halide  co-ligand.  However,  an  un¬ 
saturated  species,  [ReCl (dppe) _] ,  has  recetly  been  isolated^  upon 
photolysis  of  the  parent  N„  complex,  and  it  may  be  involved  in  the 
replacement  reactions  of  dinitrogen  by  isocyanides^  or  carbon 
monoxide . 

The  chloride  ligand  in  complex (A)may  be  displaced  by  an  ab¬ 
stractor  such  as  Tl+,  and  new  complexes  may  be  derived  upon  coordi¬ 
nation  of  an  anionic  species  with, or  without,  Nj  loss. 

Hence,  e.g. .the  tetrahidroborate  complex*cis-[Re(BH^) (dppe),] , 
(B),  and  the  thiol ate  species  [RefSC^H.CH.) (dppeT^J  are  prepared 
according  to  reactions  (1)  and  (2)  with  Nf  evolution,  whereas  the  un 
stable  dinitrogen-ethoxide  complex  [Re(OEt) (N^) (dppe) 2]  appears  to 
be  formed  in  reaction  (3) .  "  * 


T1BF4,BH”  cis-[Re(BH4)(dppe)2] 


thf 

[ReCl (Nj) (dppe)2l 

TISC^CH^-A 
6  4  3  “ 

(A) 

thf 

TIOEt  3 

thf 

[Re(SC6H4CH3-4)(dppe)2] 
[Re(OEt)  (N2)(dPpe)2] 


(1) 

(2) 

(3) 


The  bonding  of  the  BH,  ligand  to  the  metal  in  complex  (B) 
will  be  discussed  in  terms  of*  the  available  spectroscopic  data. 

The  effect  of  the  co-ligand  trans  to  dinitrogen  on  the 
stabilization  of  the  Re-N2  bond  and  the  application  of  cotnplex(A)  to 
generate  reactive  unsaturated  species  will  also  be  object  of 
discussion. 

References;  1-D. L. Hughes , A. J.L. Pombeiro, C.J. Pickett, R.L. Richards, 
J.Organometal.Chea. ,1983,  248, C26.  2-A. J.L. Pombeiro,  C.J. Pickett, 

R.L. Richards,  J.Organometal.Chem.,  1982,  224,  285 
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THERMOCHEMISTRY  AND  STABILITY  OF  ION-MOLECULE  COMPLEXES  FROM  GAS 
PHASE  ION  MOLECULE  EOUILIBRIA 
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Chemistry  Department,  University  of  Alberta,  Edmonton,  Canada, 

T6G  2G2 


Ion  molecule  equilibria  (n-l,n)  can  be  measured  with  a 
pulsed  ionization  high  pressure  mass  spectrometer. 


M+  +  L  - 

M+L 

(0,1) 

.  ,  +  L  - 

ML 

(n-l,n) 

n-1 

n 

M+  +  L  - 
n 

ML 

n 

(0,n) 

Determination  of  the  equilibrium  constants  at  different  tempera¬ 
tures  leads  via  van't  Hoff  plots  to  the  corresponding  enthalpy, 

free  energy  and  entropy  changes.  AH°  ,  ,  AG°  ,  and  AS  , 

J  °  n-l,n  n-l,n  n-l,n 

Summation  of  the  stepwise  changes  (n-l,n)  leads  to  (0,n)  data. 

Values  up  to  n  -  6  can  generally  be  obtained. 

Recent  results  that  will  be  presented  Include  the  alkali 
positive  ions  M*  and  the  halide  ions  X“  complexing  with  the 
ligands  HjO,  CH3OH,  Me2CO,  MeCN,  Me 2 SO,  dlmethylformamide,  di- 
me thy lacet amide ,  S02,  CS2.  Data  with  a  much  larger  variety  of 
ligands  is  available  for  the  potassium  ion  and  the  chloride  and 
fluoride  ion.  Quantum  mechanical  calculations  when  performed  with 
a  large  basis  set  predict  binding  energies  in  good  agreement  with 
the  experimental  results.  The  binding  energies,  particularly  as 
the  size  of  the  ion  increases  are  dominated  by  electrostatic 
interactions.  To  understand  the  changes  of  binding  with  nature  of 
ligand  one  must  take  into  account  the  detailed  charge  distribution 
in  the  ligand  (which  adds  up  to  the  ligand  dipole  seen  at  larger 
distances}  Similar  account  must  be  taken  of  the  distribution  of 
the  polarizability.  Such  considerations  provide  more  rigorous 
explanation  of  stabilities  of  complexes  than  the  concepts  of  the 
hard  and  soft  acids  and  bases  theory. 

Thermochemical  results  for  multidentate  ligands  can  be  also 
obtained.  Recent  results  for  the  complexes  of  H+ ,  HsO-*-,  CHjOH2+  and 
NH<,+  with  crown  ethers  will  be  presented. 
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ELECTRON,  NEGATIVE  ION  AND  RADICAL  INTERACTIONS  AT  TRANSITION 
METAL  CENTRES  UNDER  NEGATIVE  CHEMICAL  IONISATION  CONDITIONS 
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Transition  aetals  when  appropriately  coaplexed  by  bidentate 
or  quadridentate  ligands  present  highly  specific  reactive  centres 
for  gaseous  reactions  to  occur  under  negative  cheaical  ionisation 
(NCI)  conditions.  Electron  attachaent  leading  to  the  foraation 
of  long-lived  aolecular  negative  ions  is  related  to  the 
availability  of  an  accessible  aetal  or  ligand-based  LUMO  and  also 
the  stability  of  the  metal  oxidation  state  with  respect  to 
reduction.  If  coordlnatively  unsaturated,  the  aetal  is  capable 
of  entering  into  reactions  with  negative  ions  generated  by 
ionisation  of  reagent  gases  within  the  ion  source.  Nuaerous 
factors  influence  such  reactions  which  take  place  unencuabered  by 
coaplicating  solvation  phenomena.  These  Include  the  hard-soft 
acid-base  properties  of  the  aetal,  its  stereochealstry  and 
preferred  coordination  nuaber,  the  ligand  donor  atoa  sets 
together  with  the  Lewis  and  Br^nated  base  properties  of  the 
reagent  negative  ions.  In  certain  cases  such  reactions  are 
competitive  with  electron  attachaent  processes.  Reactions  which 
involve  the  participation  of  radicals  derived  froa  hydrocarbon  or 
halocarbon  reagent  gases  can  also  occur  at  aetal  centres  and  can 
be  Identified  by  appropriate  aetal  chelate  selection  and  emaislon 
current  variations.  Illustrations  of  these  various  types  of 
reactions  will  be  given. 
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EARLY- STAGE  THERMAL  DECOMPOSITION  OF  AM  EXPLOSIVE 
COORDINATION  COMPOUND  BY  MASS  SPECTROMETRIC  AND  ANCILLARY 

TECHNIQUES* 
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Miamisburg,  OH  46342,  USA 


The  coordination  compound  2-(5-cyanotetrazolato)pentaammine- 
cobalt (III)  perchlorate,  designated  CP,  has  been  shown  to  be  an  ex¬ 
plosive  that  rapidly  undoes  deflagration-to-detonation  transition. 
As  a  result,  thermal  decomposition  studies  of  such  a  material  must 
focus  attention  on  early  and/or  late  stages  of  reaction.  In  the 
present  investigation  the  early  stages  of  CP  decomposition  have 
been  examined  through  the  use  of  the  following  techniques!  mass 
spectrometric  analysis  of  species  generated  under  ultrahigh  vacuum 
and  flming  helium  using  electron  impact  ionization}  mass  spectro- 
metric  analysis  of  species  generated  under  flowing  helium  and  sub¬ 
jected  to  chemical  ionisation}  combined  differential  scanning 
calorimetric  and  mass  spectrometric  analysis}  and  XH,  2h  and  15N 
nmr  analysis  of  isotopically  exchanged  materials.  Analyses  were 
also  performed  on  related  compounds,  including  the  cyanotetrazole 
ligand  and  complexes  in  which  the  perchlorate  anion  had  been 
replaced  by  bromide,  tetrafluoroborate,  or  nitrate  ion. 

The  experimental  results  are  compared  with  bond  lengths  avail¬ 
able  from  a  single  crystal  structure  determination1  in  order  to 
propose  specific  mechanistic  steps  in  the  decomposition.  Mass 
spectrometric  analyses  clearly  identify  ammonia  as  the  initial 
gaseous  decomposition  product.  Its  formation  corresponds  to  the 
endothermic  reaction  that  precedes  the  exothermic  stage  of  decom¬ 
position  in  which  various  redox  reactions  occur.  The  nmr  analyses 
indicate  that  the  equitorial  anmlnes  are  replaced  preferentially  to 
the  trans  amine.  The  absence  of  a  pronounced  cyanotetrazole  mass 
spectrum  during  CP  decomposition  indicates  that  this  ligand  is 
strongly  bonded  to  the  cobalt.  Identification  of  cyanogen,  how¬ 
ever,  suggests  the  occurrence  of  ring  opening. 

1.  E.J.  Graeber  and  B.  Moroain,  Acta  Cryst.  (1983)  C39,  567. 


•Work  supported  by  the  U.S.  Department  of  Energy  under  Contract 
No.  DE-AC04-76DP00789. 
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GAS  PHASE  ION  MOLECULE  REACTIONS  OF  ALKYNEHEXACARBONYLDICOBALT 
COMPOUNDS  WITH  ALKENES. 

Paola  Michelin  Lausarot,  Lorenza  Operti,  Gian  Angelo  Vaglio, 
Mario  Valle  e  Paolo  Volpe 

Istituto  di  Chimica  Generale  ed  Inorganica,  Universita  di 
Torino,  Corso  Massimo  d'Azeglio  48,  10125  Torino  (Italy) 


The  possibility  to  obtain  information  about  the  gas  phase 
reactivity  of  classes  of  organometallic  compounds^  ^y  mass 
spectrometry  has  recently  aroused  increasing  interest.  ’ 

Alkynehexacarbonyldicobalt  complexes,  Co^CO)  L  (L  = 
ligand),  in  the  chemical  ionization  ion  source  o^  a  mass 
spectrometer  at  about  0.5  torr  react  with  propene  (P)  and  give 
substitution  products,  together  with  f  M  ]  ,  originated  by 
charge  exchange  processes,  and  their  fragments. 

When  the  ligand  of  Co^fCO^L  is  1 , l-dimethyl-2-propyn- 
-l-ol  the  reaction  product  is  [  Co^CO)  P  J  .  On  the  contrary, 
Co^(CO)  L  complexes  where  L  is  butyne,  phenylacetylene, 
diphenylacetylene  and  l-dimethylamino-2-propyne,  give 
[  Co2(C0)4LP  ]  ions,  which  fragment  by  successive  loss  of  the 
four  CO  groups  and  of  P.  When  L  is  2-propyn-l-ol  the  substitu¬ 
tion  product  is  not  identified,  as  the  two  pathways  give  ions 
with  the  same  nominal  mass. 

It  is  suggested  that  the  substitution  processes  involve 
charged  metal  containing  species  and  neutral  propene  molecules. 

The  main  fragmentation  process  of  Co  (CO)  L  (L  =  HC  C- 
(CH^J^OH,  HC^CH^OH)  is  the  elimination  of  H^t)  from  the  protona- 
ted  molecular  ion  to  give  the^base  peak  f.  M  +  H  -  H^O  ]*  and  an 
abundant  /  M  +  H  -  HO  -  CO  ]  ion.  Similarly  the  corresponding 
C  M  +  H  -  NH(CH^)  J  ion  is  observed  in  the  Co^(CO)  HC^CH  N- 
(CH^J^/propene  system.  [  M  +  H  ]*  is  also  observed  in  fhe 
spectrum  of  Co  (CO)  HC^CH^NfCH^^,  whereas  it  is  absent  in  the 
spectra  of  all  the  other  compounds  examined. 

The  alkynehexacarbonyldicobalt  complexes  show  the  same 
behavior  when  they  react  with  trans-2-pentene  at  0.5  torr. 

The  factors  affecting  the  observed  gas  phase  reactivity 
will  be  discussed  in  detail. 


1.  L.F.  Halle,  R.  Houriet,  M.M.  Kappes,  R.H.  Staley  and  J.L. 
Beauchamp,  J.  Am.  Chem.  Soc.  1982,  104,  6293. 

2.  G.A.  Vaglio,  P.  Volpe  and  L.  Operti,  Org.  Mass  Spectrom. 
1982,  17,  617. 
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MULTIPHOTON  IONIZATION  MASS  SPECTROMETRY  IN  THE  STUDY  OF  ELECTRONIC 
SPECTRA  AND  FRAGMENTATION  PROPERTIES  OF  COORDINATION  COMPOUNDS 
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Supersonic  jet  spectroscopy  utilizing  multiphoton  ionization 
detection  has  become  a  popular  technique  for  spectroscopic  studies 
of  large  molecules.  By  this  method,  gas  phase  molecules  are  cooled 
to  very  low  temperatures  in  the  supersonic  jet  to  yield  greatly 
simplified  electronic  absorption  spectra.  This  simplification 
allows  detailed  spectroscopic  investigations  to  be  performed. 

We  have  chosen  to  apply  this  technique  to  the  study  of 
coordination  compounds  having  metal  centered  d-d  or  f-f  transitions. 
Through  the  use  of  multiphoton  ionization  mass  spectrometry  as  a 
detection  method,  we  are  able  to  probe  the  electronic  spectra  of 
jet  cooled  metal  complexes  and  elucidate  photochemical  pathways. 
Optical  and  mass  spectroscopic  data  will  be  presented  for  a  variety 
of  complexes.  The  utility  of  the  technique  will  be  demonstrated 
for  various  fluorinated  acetylacetonate  chelates  of  the  transition 
metals  and  for  2,2,6,6-tetramethyl-3,5-heptanedionate  chelates  of 
the  lanthanides.  Applications  to  transition  metal  porphorin 
complexes  and  their  photochemistry  will  also  be  discussed. 

Finally,  the  potential  analytical  applications  of  volatile  chelates 
to  highly  selective  metal  ion  isotopic  determinations  will  be 
considered. 
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ANALYSIS  OF  METAL  DIETHYLDITHIOCARBAMATES 
BY  GAS  CHROMATOGRAPHY /MASS  SPECTROMETRY 
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Although  metals  have  been  gas  chromatographed  as  volatile 
metal  chelates  since  the  early  1960's,  there  are  still  many 
problems  with  these  techniques  which  prevent  their  wide-spread 
use  for  the  separation  and  analysis  of  metals.  Mass  spectro¬ 
metry,  coupled  with  gas  chromotography  can  be  a  powerful  tool  to 
analyze  the  problems  associated  with  the  chromatography  of  metal 
chelates. 

Using  metal  complexes  of  diethyldithiocarbamate,  metal 
exchange  has  been  observed.  Data  gathered  from  work  using 
various  metal  transfer  lines  between  the  gas  chromatograph  and 
the  mass  spectrometer  will  be  discussed.  Ligand  exchange  has 
been  observed  using  the  perfluoro  analog  of  diethyldithiocar¬ 
bamate.  Investigation  of  these  phenomena  may  lead  to  a  more 
complete  understanding  of  the  coordination  properties  of  metal 
alkylcarbamates . 

Coates  et  all  have  reported  that  zinc  diethyldithiocarbamate 
(ZnfDDC)^)  is  a  5-coordinate  structure  which  reacts  1:1  with 
amines.  This  knowledge  has  allowed  us  to  add  NH.OAc  to  the 
extracted  zinc  chelate  and  alleviate  the  exchange  problems. 

1.  E.  Coates,  B.  Rigg,  B.  Saville  and  D.  Skelton,  J.  Chem. 

Soc.,  1965,  5613. 
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THE  STUDY  OF  TRANSITION  METAL  CLUSTERS  AND  THEIR  REACTIVITIES 
USING  FOURIER  TRANSFORM  MASS  SPECTROMETRY 
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Investigations  into  the  chemical  and  physical  properties  of 
transition  metal  clusters  is  rapidly  expanding.  In  part,  the  rapid 
growth  in  catalysis  studies  can  be  traced  to  the  development  of  new 
experimental  techniques  which  allow  for  more  detailed  studies  than 
do  bulk  methods.  A  major  emphasis  of  our  research  program  is  the 
synthesis  of  gas  phase  transition  metal  clusters  by  ion-molecule  re¬ 
actions  using  Fourier  transform  mass  spectrometry  (FT/MS).  The  ob¬ 
jectives  of  these  studies  include  the  study  of  the  reactivities  of 
metal  ions  with  other  metal  containing  species,  characterizing  these 
clusters  using  both  spectroscopic  methods  and  chemical  reactivities 
and  utilizing  these  clusters  as  models  for  catalytic  reactions, 
e.g.,  C-H  and  C-C  bond  insertion  reactions. 

The  sequence  of  cluster  ion  formation  for  a  number  of  transi¬ 
tion  metal  carbonyl  systems  have  been  studied.  The  overall  cluster 
formation  sequence  is  highly  sensitive  to  the  initial  reactant  ion, 
e.g.,  M  ,  M(CO)  ,  etc.,  and  the  reactivities  of  the  initial  reac¬ 
tants  ion^  differ  significantly.  These  investigations  are  simplified 
by  the  use  of  ion  ejection  techniques  in  which  the  reacting  metal 
ion  is  mass  selected  and  allowed  to  react  with  the  neutral  molecule. 
Using  this  approach  it  is  possible  to  compare  relative  reactivities 
and  to  follow  the  sequence  of  reactions  leading  to  cluster  forma¬ 
tion.  This  technique  coupled  with  pulsed  valve  sample  introduction 
allows  us  to  study  the  reactivity  of  these  clusters  with  small  hy¬ 
drocarbons  in  an  effort  to  model  catalytic  reactions.  We  have  also 
studied  the  influence  of  Lewis  acids  on  the  reactivities  of  these 
clusters  using  ion  desorption  techniques. 

We  will  discuss  the  use  of  FT/MS  to  determine  the  sequence  of 
reaction  in  the  transition  metal  carbonyls,  the  reactivities  of 
these  clusters  with  small  hydrocarbons,  and  the  influence  that  Lewis 
acids  have  on  the  reactivities  of  these  clusters. 


230 


TUa21-7 


MECHANISMS  OF  REARRANGEMENT  OF  Pe (OLEFIN)4  COMPLEXES 
Michael  L.  Grosa  and  David  A.  Peake 

University  of  Nebraska,  Dept,  of  Chemistry,  Lincoln,  Nebraska 
USA,  68588. 

Douglas  P.  Ridge 

University  of  Delaware,  Dept,  of  Chemistry,  Newark,  Delaware  USA, 
19711. 


Organometallic  reactions  are  often  Influenced  by  the  effects 
of  solvent  molecules  and  coordinated  ligands.  Reactions  may  be 
studied  in  the  absence  of  these  effects  in  the  gas  phase.  For 
example,  simple  models  of  reaction  intermediates  may  be 
synthesized  in  the  source  of  a  mass  spectrometer  and  their 
structures  probed  by  tandem  mass  spectrometry  (MS/MS)  in  order  to 
elucidate  reaction  mechanisms. 

Fe(olefin)4  complexes,  formed  by  reaction  of  FeCO4  with  the 
olefin  in  a  high  pressure  source,  rearrange  to  a  bis-olefin 
complex  by  a  mechanism  first  proposed  by  Beauchamp1  (Scheme  I). 


Scheme  I 


I 


Oxidative  addition  of  the  allyllc  C-C  bond  of  1-hexene  to  Fe4, 
followed  by  transfer  of  a  B-H  and  reductive  elimination  results  in 
a  bis-propene  complex,  1.  The  collisionally  activated 
decomposition  (CAD)  spectrum  of  Fe( 1-hexene)4  is  dominated  by 
FeCjHj,4  formed  by  the  loss  of  propene  from  1.  In  fact,  the 
FeCjH^4  product  can  be  shown  to  be  Fe(propene)4  by  an  MS/MS/MS 
experiment2,  providing  further  support  for  the  proposed 
mechanism. 

The  generality  of  the  allyllc  Insertion  mechanism  was  tested 
by  examining  a  series  of  FeCgH^g4  formed  from  isomeric  octenes  and 
methylheptenes.  In  addition,  the  structures  of  product  ions 
formed  by  colllslonal  activation  of  the  stable  FeCgH^g4  were 
determined  by  comparing  their  CAD  spectra  with  those  of  reference 
iron-olefin  complexes.  The  C-C  triple  bond  of  alkynes  also  reacts 
with  Fe4  by  this  mechanism,  resulting  in  an  alkene-alkyne-iron 
complex. 

1.  P.  B.  Armentrout,  L.  F.  Halle  and  J.  L.  Beauchamp,  J.  Am. 

Chen.  Soc.,  1981,  103,  6624. 

2.  0.  J.  Burinsky,  R.  G.  Cooks,  E.  K.  Chess,  and  M.  L.  Gross, 

Anal.  Chen.  1982,  54,  295. 
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Activation  of  C-H  and  C-C  bonds  by  transition  metals  is  an 
important  fundamental  process  in  catalysis.  Gas  phase  studies  of 
the  reactions  of  atomic  metal  ions  with  hydrocarbons  represents  a 
method  to  obtain  the  inherent  reactivity  of  these  ions  in  the  ab¬ 
sence  of  solvent  or  ligand  interferences.  Findings  for  the  group 
8  metals,  for  example,  indicate  that  the  order  of  reactivity  is 
Fe+  >  Co+  >  Ni+  and  that,  in  direct  contrast  to  solution  behavior, 
oxidative  Insertion  Into  C-C  bonds  not  only  occurs  but  is  often 
the  dominant  mode.1 


A  logical  extension  of  this  research  is  to  study  the  effects 
of  small  ligands  on  metal  reactivity.  With  the  exception  of  MC0+ 
which  is  readily  obtained  from  electron  Impact  on  the  parent  carbonyl 
complexes,  however,  difficulty  In  generating  the  desired  species  has 
delayed  work  in  the  area.  Using  Fourier  transform  mass  spectrometry, 
which  we  have  dubbed  the  "complete  gas  phase  chemical  laboratory", 
we  have  launched  Into  this  area  over  the  past  year  with  systematic 
studies  on  the  chemistries  of  MX+  where  X  *  H,  0,  S,  CH-,  and  CH3. 
Illustrative  of  this  work  is  our  study  on  the  group  8  hydride  ions.2 
The  results  of  these  studies  Indicate  that  metal  hydrides  activate 
C-H  bonds  In  contrast  to  the  bare  metal  Ions  which  activate  C-C 
bonds.  Furthermore,  the  order  of  reactivity,  N1H+ >  CoH+ >  FeH+  con¬ 
trasts  sharply  with  the  bare  metal  ion  reactivity  and  emphasizes 
the  complexity  of  the  nature  of  catalysis  and  underlines  the 
possibility  of  fine  tuning  catalytic  processes  through  an  improved 
understanding  of  the  fundamentals. 

Finally,  preliminary  results  on  the  photodissociation  of  MX+ 
complexes  will  be  presented.  Photodissociation  spectra  yield  In¬ 
formation  on  the  electronic  and  geometric  structure  of  ions,  as 
well  as  Information  on  the  bond  dissociation  energies,  0(M+  -  X). 

1.  0.  B.  Jacobson  and  B.  S.  Freiser,  J.  Am.  Chem.  Soc.,  1983, 

105,  5197. 

2.  T.  J.  Carlin,  L.  Sallans,  C.  J.  Cassady,  D.  B.  Jacobson, 
and  B.  S.  Freiser,  J.  Am.  Chem.  Soc..  1983,  105,  6320. 


TUa21-9 


NMR  SOLUTION  STRUCTURAL  STUDIES  OF  AXIALLY  SYMMETRIC  Ln(NOTA) 
CHELATES  AND  THEIR  COMPLEXES  WITH  CYCLOPROPANE  CARBOXYLIC  ACID 

A.  Dean  Sherry,*  Maagal  Singh,*  and  C.F.G.C.  Geraldes+ 

*  The  University  of  Texas  at  Dallas,  P.  0.  Box  688,  Richardson, 
Texas,  75080,  U.S.A.  and 

+  The  University  of  Coimbra,  3000  Coimbra,  Portugal 


The  macrocyclic  ligand,  l,4,7-triazacyclononane-N,N',N'- 
triacetate  (NOTA)  and  its  complexes  with  the  trivalent  lanthanide 
cations  have  been  examined  by  proton  and  carbon  magnetic  reso¬ 
nance.  The  proton  spectra  of  La(NOTA)  and  Lu(NOTA)  show  singlets 
for  the  acetate  protons  and  overlapping  doublets  (quartet)  for 
the  ethylene  protons,  indicative  of  labile  Ln-0  bonds  and  long- 
lived  Ln-N  bonds  similar  to  those  observed  in  the  corresponding 
EDTA  complexes.  Lanthanide  induced  shifts  (LIS)  have  been 
measured  for  all  proton  and  carbon  resonances  in  nine  paramagnetic 
Ln(NOTA)  complexes  at  25°C  and  70°C.  At  both  temperatures  the 
ethylene  protons  are  paramagnetically  shifted  into  two  pairs  of 
resonances  with  Jgem  »  8-8  Hz  (measured  in  the  Eu (NOTA)  complex) 
while  the  acetate  protons  remain  a  singlet.  The  direction  and 
magnitude  of  the  1H  and  1  C  shifts  indicate  they  are  dominated  by 
contact  interactions  in  most  of  the  Ln(NOTA)  complexes.  The  con¬ 
tact  and  pseudocontact  contributions  to  each  of  the  observed  LIS 
have  been  separated  and  the  resulting  pseudocontact  shifts  agree 
well  with  those  calculated  using  an  axially  symmetric  molecular 
model. 

We  have  also  examined  the  binding  of  cyclopropane  carboxylic 
acid  with  nine  Ln(NOTA)  chelates  using  the  LIS  method.  Previous 
studies  on  this  carboxylic  acid  binding  with  the  Ln(EDTA)  che¬ 
lates1  and  on  L-proline  binding  with  the  aquo  Ln-*+  cations^*^ 
suggested  that  the  measured  pseudocontact  shifts  in  the  C0  and  Ca 
resonances  contain  a  non-axial  shift  component.  Using  these  same 
analyses,  the  *H  and  nC  shifts  in  cyclopropane  carboxylic  acid 
resonances  bound  to  the  axially  symmetric  Ln(NOTA)  complexes  fit 
the  axial  symmetry  model  rather  well  suggesting  that  the  pre¬ 
viously  observed  non-axial  shifts  arose  from  an  asymmetry  in  the 
Ln(H20)x3+  and  Ln(EDTA)  ligand  fields. 

1.  Mangal  Singh  and  A.  Dean  Sherry,  J.  Less-Common  Met.,  1983, 

94,  351. 

2.  Mangal  Singh,  Joe  J.  Reynolds,  and  A.  Dean  Sherry,  J.  Am. 

Chem.  Soc.,  1983  105,  4172. 

3.  A.  Dean  Sherry  and  Mangal  Singh,  J.  Less-Common  Met.,  1983, 

94,  343. 
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MOSSBAUER  CHARACTERIZATION  OE  THE  RATE  OF  ELECTRON 
TRANSFER  IN  MIXED-VALENCE  TRANSITION  METAL  COMPLEXES. 

David  N.  Hendrickson,  Seung  M.  Oh  and  Michelle  J.  Cohn 

University  of  Illinois,  School  of  Chemical  Sciences,  505  S.  Mathews, 
Urbana,  Illinois  61801,  U.S.A. 


The  study  of  discrete  mixed-valence  transition  metal  complexes 
is  proving  to  be  useful  in  characterizing  the  factors  controlling 
electron  transfer  between  transition  metal  ions.  By  employing  the 
intrinsic  timescales  associated  with  various  physical  techniques, 
it  has  been  possible  to  bracket  the  electron-transfer  rates  for  a 
number  of  mixed-valence  complexes.  Very  recently  the  electron- 
transfer  rate  has  been  observed  to  be  temperature  dependent  for  a 
few  mixed-valence  complexes. 

Variable-temperature  Mossbauer  results  are  presented  to  char¬ 
acterize  the  rate  and  nature  of  electron  transfer  in  the  following 
mixed-valence  biferrocenes  and  trinuclear  Fe2*  re**  acetates  with 
the  composition  [Fe3 (y3-0) (O2CCH3 ) 6L3 1 'L,  where  L  is  a  pyridine. 


Two  doublets  are  present  in  the  spectra  for  complexes  I,  II,  and 
III  at  low  temperature.  The  components  of  the  two  doublets  for  I 
broaden  and  coalesce  into  one  doublet  as  the  temperature  of  I  is 
increased.  The  data  can  be  approximated  by  a  two-site  relaxation 
model.  The  variable-temperature  behavior  of  complexes  II  and  III 
are  different;  in  general,  two  doublets  convert  into  one  doublet  as 
the  temperature  is  increased  but  there  is  no  line  broadening.  Fur¬ 
thermore,  changing  the  "extra11  solvate  L  molecule  in  (III)  from  a 
pyridine  to  benzene,  toluene  or  a  void  leads  to  dramatic  changes 
in  the  Mossbauer  characteristics.  A  model  will  be  advanced  to 
account  for  these  observations  in  terms  of  electron-phonon  inter¬ 
actions,  order-disorder,  and  the  stacked  arrangement  of  these  com¬ 
plexes  in  the  solid  state. 
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HEXAKIS  N ,N ' -DI-PROPYLTHIOUREA  IRON (II)  TETRAFLUORBORATE :  DYNAMIC 

PROPERTIES. 

J.  Granifo*,  R.  Latorre*,  J.  Costamagna** 
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The  behaviour  of  Fe(N,N'-propylthiourea)6(BF4)2  by  Mossbauer 
effect  with  temperature  was  studied.  Results  are  shown  in  the  Table. 
It  is  possible  to  see  that  the  isomer  shift  (IS)  and  the  quadrupole 
splitting  (QS)  do  not  change  signif icatively  and  are  in  the  range 
observed  for  analogous  compounds  (1).  On  the  other  hand,  the  complex 
does  not  show  absorption  above  ca.  202  K  and  the  linewidth  (AD  in¬ 
creases  with  temperature. 

Shapiro's  model  (2)  explains  the  absorption  phenomena  with 
temperature  but  it  is  necessary  to  take  into  account  diffusion  of 
the  iron  atom  to  explain  the  widening  of  the  line  (3).  In  this  case, 
the  iron  atom,  placed  in  an  essentially  octaedral  environment ("box") , 
is  supposed  to  have  a  "sudden  jump"  to  equivalent  positions  inside 
the  box.  These  jumps  would  simulate  a  diffusion  phenomena.  With 
this  model  (3),  it  is  possible  to  calculate  the  time  the  atom  re¬ 
mains  in  each  position,  X  and  a  diffusion  coefficient,  D.  The 
Aro  =0.30  mm/s,  obtained  by  extrapolation,  allow  to  get  D  and  T  va¬ 
lues.  From  these  values  an  activation  energy  of  1100  cal/mol  and  a 
mean  displacement  of  the  atom  (0.34  A°)  for  all  temperatures  were 
obtained.  When  the  mean  time  life  of  the  excited  state  of  57fCj 
^  7  x  10-8  s,  is  greater  than  x,  the  probability  of  getting  Mossba¬ 
uer  effect  is  low.  This  fact  is  consistent  with  the  experimental 
results. 

A  similar  behaviour  is  observed  for  the  perchlorate  derivative. 
Its  results  will  be  compared  and  discussed. 


T 

(K) 

IS(a) 

(mm/s) 

QS 

(mm/s) 

Absorption (Linewidth) 
Line  l(b)  Line  2 

(%  (mm/s))  (%  (mm/s)) 

DxlO9 

(cm^/s) 

xxlO8 

(s) 

90 

1.31 

3.47 

11.1(0.31) 

10.1(0.31) 

7 

275 

108 

1.30 

3.50 

9.2(0.32) 

8.4(0.32) 

14 

137 

140 

1.29 

3.49 

6.0(0.42) 

5.7(0.42) 

69 

28 

170 

1.27 

3.50 

4.0(0.50) 

3.9(0.48) 

137 

14 

202 

1.25 

3.50 

1.9(0.60) 

1.8(0.58) 

206 

9 

295 

- 

- 

0.0(-) 

0.0(-) 

- 

(a) 

related  to 

sodium  nitroprusside; 

(b)  line  at 

lower  velocity 

1. 

R.  Latorre 

,  J  .A. 

Costamagna,  C.R 

.  Abeledo,  E. 

Frank, 

R.B.  Fran- 

kel,  J.  Inorg.  Nucl.  Chem.  ,  1979,  4_l,  649. 

2.  N.N.  Greenwood,  T.  Gibb,  "Mossbauer  Spectroscopy",  Chapman  and 
Hall,  London,  1971,  p.  348. 

3.  (a)  C.  Janot,  "L'effect  Mossbauer  et  ses  applications"  Masson, 
Paris,  1972,  Ch.5.;  (b)  V.l.  Goldanskii,  E.F.  Makarov,  in  "Che¬ 
mical  Applications  of  Mossbauer  Spectroscopy",  Academic  Press, 
New  York,  1968,  p.  44 
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MAGNETIC  PROPERTIES  OF  IRON (III)  PHTHALOCYANINES 
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Kiel,  Germany. 


New  and  improved  methods  of  synthesis1  of  iron (III)  phthalo- 
cyanines  of  types  Fe  Pc (-2)  X  (X  =  F,  Cl,  Br,  I,  N3) 

Fe  Pc(-l)  X2  (X  =  Cl,  Br) 

(Fe  Pc (-2)  L2f  (L  =  OH,  OR,  CN,  N3,  NCS) 

(Fe  Pc(-2))20 

have  allowed  us  to  explore  the  electronic  features  of  these  inter¬ 
esting  molecules  by  means  of  magnetic  susceptibility,  esr  and 
Mossbauer  techniques.  Previous  reports  of  the  characterization  and 
magnetic  properties  of  some  of  them,  e.g.  FePc(-2)Cl,  are  contra¬ 
dictory  and  somewhat  incomplete.  This  ch loro-complex  displays  a 
spin-admixed  S  -  3/2  /  5/2  ground  state  similar  to  that  found  in 
iron (III)  porphyrins  of  the  type  FeTPP(0ClO3)  but  different  to  the 
S  *  5/2  analogue  Fe(TPP)Cl.2  Comparisons  will  be  made  of  axial 
ligation  and  in-plane  chelate  effects  on  the  spin-states  and 
electronic  structures  of  the  present  species  and  related  Fe(lII) 
porphyrins . 

Despite  recent  clarification  of  the  nature  of  the  p-oxo  dimer 
(FePc(-2))20  by  Ercolani  et  at ,3  we  show  that  this  compound  still 
has  some  secrets  to  divulge. 

1.  W.  Kalz  and  H.  Homborg,  Z.  Naturforsch,  1983,  38b ,  470. 

2.  W.R.  Scheidt  and  C.A.  Reed,  Chem.  Rev.,  1981,  81,  543. 

3.  C.  Erconali,  M.  Gardini,  F.  Monacelli,  G.  Pennesi  and 
G.  Rossi,  Inorg.  Chem.,  1983,  22_,  2584. 
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ELECTRONIC  STRUCTURE  OF  SOME  NOVEL  SPIN-MIXED 
AND  SPIN-CROSSOVER  IRON(III)  PORPHYRINS 

L.B.  Dugad,  V.R.  Maralbe,  and  S.  Mitra 

Chemical  Physics  Group,  Tata  Institute  of  Fundamental  Research,  Colaba, 
Bombay  400005,  India. 


Perchlorato  iron(III)  porphyrins  are  of  considerable  interest  as  they 
seem  to  stabilize  predominantly  the  unusual  intermediate-spin  ground 
state  admixed  extensively  with  the  high-spin  character1,2.  This  unusual 
electronic  structure  manifests  through  very  novel  magnetic  and  spectros¬ 
copic  properties  of  these  complexes.  Our  recent  detailed  studies  show 
that  nitrogenous-base  adducts  of  these  complexes  also  exhibit  very 
unusual  magnetic  and  spectroscopic  properties. 

In  this  paper  we  present  and  quantitatively  discuss  solid  state  mag¬ 
netic  susceptibility  (1-300K),  magnetization  (1-20K  and  10-50  kOe)  and 
solution  isotropic  proton  shift  (340-230K)  results  on  a  series  of  per¬ 
chlorato  iron(lll)  porphyrins  and  their  adducts.  We  present  definitive  evi¬ 
dence  of  the  long-speculated  spin-mixed  ground  state  as  well  as  spin- 
crossover  phenomena  in  these  iron  porphyrin  complexes. 

1.  Mitra.  S..  V.R.  Marathe,  and  R.  Birdy,  Chem  Ffiys.  Lett  ,  96,  103.  1983, 
and  references  therein. 

2.  ”Mitra,  S.,  in  "Iron  Porphyrins",  Vol.  2,  A.B.P.  Lever  and  H.B.  Gray,  eds., 
Addison-Wesley  Publishing  Company,  Massachusetts,  19B3. 
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IRON (IH)  COMPLEXES  INVOLVING  SPIN-CROSSOVER  AND 
SPIN-EXCHANGE  INTERACTION:  A  MOSSBAUER  STUDY 
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We  have  reported  magnetic 
and  MUssbauer  properties  of  a 
low  spin  iron(III)  complex 
FeCpan-H^CHO^  of  pan  I,  a 
terdentate  chelating  agent  and 
have  now  prepared  two  new 
iron(III)  complexes  of  pan; 
Fe(pan-H)0  (pefj,  3.25  BM  at 
300K) ,  by  reaction  between 
iron (III)  chloride  and  pan  in 
aquo-ethanolic  medium  and 


Fe(pan-H)(NCS>2  (deff»  3-57  BM 
at  300K) ,  by  similar  reaction 

in  presence  of  NH4NCS.  Both  complexes  show  the  presence  of  spin- 
exchange  interaction  and  also  exhibit  the  phenomenon  of  spin- 
crossover  as  evidenced  by  their  Mdssbauer  spectra  (Figure  below). 


vf  lOCITf  ( WHw ) 


The  low-spin  component  of  the  MtJssbauer  spectrum  is  a  clear  doublet 
in  each  case,  while  the  high-spin  component  shows  structurer 
(clearer  at  LNT)  attributable  to  magnetic  hyperfine  splitting. 

The  results  are  of  intense  theoretical  interest  from  the  "spin¬ 
flipping"  considerations. 

1.  K.B. Pandeya,  R.P. Singh,  G.L.Sawhney  and  J.S. Baijal, 

Solid  State  Conxnun.  1979,  32,  823. 
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57Fe  MttSSBAUER  AND  31P  NMR  SPECTROSCOPIC  CHARACTERIZATION 
OF  Fe  (CO)  i»L  COMPLEXES  (L  -  PHOSPHINE  AND  PHOSPHITE) 

Hldenarl  Inoue,  Tsuneo  Shlrai,  and  Ekkehard  Fluck"^ 
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A  variety  of  monosubstltuted  Iron  tetracarbonyls  with  phosphine 
and  phosphite  ligands  have  been  synthesized  by  the  elimination  reac¬ 
tion  of  a  carbonyl  ligand  from  iron  pentacarbonyl  or  iron  dodeca- 
carbonyl.  Particularly  the  phosphine  and  phosphite  ligands  in  which 
the  groups  attached  to  the  phosphorus  atom  are  bulky  and  electro¬ 
negative  tend  to  favor  the  trigonal  blpyramidal  structure.  Although 
these  iron  carbonyl  complexes  provide  a  good  opportunity  for  studing 
the  Fe-P  bond,  there  have  been  relatively  few  systematic  investiga¬ 
tions  by  57Fe  MBssbauer  and  31P  NMR  spectroscopy. 

All  the  57Fe  MBssbauer  spectra  obtained  here  showed  a  relatively 
large  quadrupole  splitting  doublet  characteristic  of  trigonal  bl¬ 
pyramidal  Fe(CO)i,L  complexes.  The  quadrupole  splitting  as  well  as 
the  isomer  shift  fall  into  the  range  typical  of  monosubstltuted  iron 
carbonyls  with  CjV  symmetry.  The  Increasing  tendency  in  the  isomer 
shift  is  Interpreted  by  the  ligand-to-iron  a  donation  and  iron-to- 
ligand  v  back  donation.1  The  linear  dependence  of  the  quadrupole 
splitting  on  the  isomer  shift  with  a  positive  slope  has  revealed 
that  the  o-donor  capability  is  offset  by  the  u-acceptor  capability. 

The  3,P{iH)  NMR  spectra  of  Fe(C0)i,L  complexes  showed  sharp 
signals  in  most  cases.  As  expected,  the  signals  of  phosphite  com¬ 
plexes  exhibited  larger  down-field  shifts  than  those  of  phosphine 
ones.  There  was  a  linear  correlation  between  the  31 P  chemical  shift 
for  the  free  phosphine  and  the  change  in  the  chemical  shift  on  coor¬ 
dination.  This  correlation  is  Interpreted  in  terms  of  the  change  in 
the  cone  angle  rather  than  electronic  effect,  since  the  larger  the 
cone  angle  of  the  free  ligand,  the  smaller  the  coordination  shift. 
Unfortunately  no  good  correlation  could  not  be  found  between  the  31P 
chemical  shift  for  the  free  phosphine  and  the  coordination  shift  for 
the  corresponding  phosphite  complexes. 

The  57Fe  MBssbauer  isomer  shift  is  a  measure  of  the  total  elec¬ 
tron  density  at  the  iron  nucleus  ,  while  the  31P  NMR  chemical  shift 
reflects  the  electron  density  around  the  phosphorus  atom.  In  view  of 
this  feature  a  combination  of  S7Fe  MBssbauer  and  31P  NMR  spectroscopy 
is  very  attractive  to  elucidate  the  Fe-P  bond.  A  correlation  between 
the  isomer  shift  and  the  chemical  shift  will  be  discussed  in  detail 
for  Fe(CO)i,L  complexes. 

1.  B.  A.  Sosinsky,  N.  Norea,  and  R.  G.  Shong,  Inorg.  Cheat.,  21 , 4229 
(1982). 
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The  controlled  thermolysis  of  dihalidebisdilmineiron(ll)  com¬ 
pounds  typically  yields  monodiimine  products  that  exhibit  a  variety 
of  structural,  electronic  and  magnetic  behavior.  For  example, 
Fe(blpy)Cl2  (bipy  *  2,2'-bipyridyl)  occurs  In  two  isomeric  forms, 
a  tetrahedral  monomer  and  octahedral  polymer  where  the  six  coordi¬ 
nate  isomer  is  a  ferromagnet  below  4.2  K.  When  the  anion  is 
thiocyanate,  an  octahedral  polymer  is  again  observed  but  with 
antiferromagnetic  interactions.1 2 3 

This  paper  presents  the  preparation  and  characterization  of 
the  fluorine  analog,  Fe(bipy) F2  *  2H20.  The  Mossbauer  and  magnetic 
properties  (67gR  -  0.50,  AEQ  -  0.85  mu/ sec,  UgOOO  K)  -  4.51)  are 

consistent  with  a  triplet  (S-l)  spin  state.  The  bisbipyridyl  pre¬ 
cursor  was  also  thought  to  exist  in  a  triplet  spin  state  since  the 
synthesis,  Mossbauer,  and  magnetic  parameters  are  identical  to  the 
data  for  Fe(l , 10-phenanthrollne) 2F2  *41120.*  However,  further  in¬ 
vestigation  of  the  Mossbauer  spectra  of  some  bisdllmine  complexes 
in  applied  magnetic  fields  by  Koenig,  et_  al . ,  has  shown  that  these 
species  are  actually  low-spin  iron(ll)  cation/high-spin  iron(IIl) 
double  salts.  The  results  of  the  high  field  Mossbauer  spectra 
for  both  the  mono-  and  bis-bipyridyl  fluorine  species  will  there¬ 
fore  be  considered  in  the  determination  of  the  ground  state  elec¬ 
tron  configurations. 

1.  W.M.  Reiff,  B.  Dockum,  M.A.  Weber  and  R.B.  Frenkel,  Inorg.  Chem.. 
14,  800  (1975);  B.  Dockum,  Fh.D.  Thesis,  Northeastern  Univer¬ 
sity,  1977. 

2.  E.  Koenig  and  K.  Madeja,  Inorg.  Chem. .  2.  1848  (1968). 

3.  E.  Koenig,  G.  Ritter  and  H.A.  Goodwin,  Inorg.  Chem..  20.  3677 
(1981) . 
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STABILIZATION  OP  He  (III)  CGLIDR  BLBCTROPHYSICAL 
PROPERTIES  PCJR  TYPE  MeTaO.  TAHTALATES 
P. A. Rozhdestvenskii  4 

Ural  Polytechnic  Institute,  620002.  Sverdlovsk.  USSR 
A  series  of  tanialate  eleotrioal  and  magnetio  para- 
metres  is  determined  to  oonform  to  those  of  initial  oxi¬ 
des  Me  (III).  Correlation  of  Me  (III)  oxides  eleotrioal 
conductivity  with  synthesized  on  their  basis  tantalates 
is  evident  from  Table  I. 

Table  I.  Eleotrioal  oonduotlvity  of  Me  (III) 

oxides  and  related  tantalates  _  _ 


Oxides 

p,(0hm-i  cm-1 

P,(oi 

Ti2°3 

2,51 

10-6  [i] 

TiTaO^ 

2,14 

T2°3 

0,81 

1C$  111 

VTa04 

1,03 

Cr2°3 

1,58 

10**6  [13 

CrTaO^ 

1,54 

Pe2°3 

1,0 

10~5  [I] 

PeTaO^ 

1,7 

10-*)  [2) 
‘  [2] 
C2) 
[2J 


10 

10" 


10 


,-5 


Calculated  and  experimental  values  of  the  effeotive 
magnetic  moment  for  Me  (III)  Initial  ions  and  for  Me(Ill) 
tantalates  are  given  in  Table  2. 

Table  2.  Magnetic  data  for  Me  (III)  oxides 


and  MeTaO^  tantalates 


^rd^goulmtid  *B  * 5 


Me 
Ti3+ 
V3+ 
Cr3+ 

P.3+ 


Ce' 

Pr 

Nd 

Sm' 

Eu' 


experiment .  MeTaO. 


*00, 

exp. 


3+ 


■?V2 

V 

?V2 
£ 5/2 

£v* 


3+  4 


H. 


*9/2 


1,73 

[3] 

1,77-1,79[33 

1,59 

[2] 

90-300 

2,83 

133 

2,76-2,85[3l 

1,55 

[23 

90-300 

3,87 

[33 

3,68-3,86(33 

3,68 

[23 

90-300 

5,92 

[33 

5,4-6 

[33 

4,83 

C23 

200-300 

2,56 

U3 

2,39-1,51(4] 

2,48 

[23 

90-300 

3,62 

[43 

3,59 

[53 

3,91 

[23 

90-300 

3,68 

[43 

3,66 

C53 

3,66 

[23 

90-300 

1,55-1 

,65l6]l,540 

[63 

1,66 

[23 

300 

3,40-3 

,5  [633,615 

[63 

3,22 

[23 

300 

Yet,  unlika  Me20~,  the  MenO^-based  tantalates  are  more 
thermo-  and  oofrosion  resistant,  since  compounds  formed 
by  Me(III)  and  Ta(Y)  oxides  orystalllze  in  the  structu¬ 
ral  types  whloh  admit  3d-  and  5d-elements  disposition 
in  the  ootahedral  fields.  References 

1.  P. I. Morin.  Bell  Syst.  Teohn.  Journ.  1938,  N  4,  1047. 

2.  P. A. Rozhdestvenskii,  e.a.  VINITI,  Deposited  Doo.  1983, 
N  5,  112.  3>  P.V.Selwood,  Magnetoohemistry ,New  York,  194$. 
4.  J.G.Dorfman,  Magnetic  Properties  and  Structure  of  Mat¬ 
ter,  Mosoow,  Isd  GUL,  1935.  5.  K.N.R. Taylor,  M.I.Darby, 
Physios  of  Rare  Barth  Solids.  -  London.  Charman  and  Hall 
ZTD,  1972.  6.  Van  Vleok  and  P.Amelia,  Phys.  Rev.,  1929, 

v.  34,  p.  1625.  Ul 


TUa23-l 


THE  MOLECULAR  CONFORMATION  AND  ROTATIONAL 
DISORDER  IN  CRYSTALLINE  FERROCENE  AND  NICKELOCENE 

Jan  C«A.  Boeyens  and  Demetrius  C.  Levendis 

Department  of  Chemistry,  University  of  the  Witwatersrand, 
Johannesburg,  South  Africa. 

Ferrocene  and  nickelocene  have  pseudo-isomorphous  structures 
at  room  temperature  but  only  ferrocene  undergoes  a  second-order 
phase  transformation  on  cooling.  This  difference  in  behaviour 
can  be  explained  in  terms  of  rotational  disorder  due  to  packing 
effects.  Intermolecular  interactions  associated  with  molecular 
reorientation  can  only  be  simulated  correctly  provided  transla¬ 
tional  symmetry  is  preserved  during  all  allowed  rotations. 

Contour  maps  of  environmental  potential  energy  as  a  function  of 
independent  ring  rotations  are  significantly  different  for 
ferrocene  (1)  and  nickelocene  (2). 


Whereas  the  rings  in  ferrocene  molecules  in  the  crystal  can 
rotate  like  a  set  of  smoothly  mating  gears,  any  rotation  in  the 
nickelocene  crystal  leads  to  high-energy  clashes  between  hydrogen 
atoms.  The  results  readily  account  for  the  disorder  in  the  room- 
temperature  ferrocene  structure,  suggest  a  mechanism  for  the 
phase  transition  and  predict  the  correct  low-temperature 
structure. 
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STRUCTURAL  STUDIES  ON  COPPER(II)  COMPLEXES  WITH 
TRIS ( HYDROXYMETHYL ) AMINOMETHANE  ( TRIS ) 

Carlo  Mealli,  Michal  Sabat,  Antonio  Sabatini,  and  Alberto  Vacca 

Dipartimento  di  Chimica  dell 1  University  di  Firenze,  and  I.S.S.E.C.C., 
CNR,  Florence,  Italy 


The  compound  tris( hydroxymethyl Jaminomethane  of  the  formula 
NH2C(CH20H)-j  (TRIS)  is  widely  used  as  a  biochemical  buffer.  Since 
many  of  biochemical  reactions  involve  metal  ions  it  is  important  to 
know  how  TRIS  interacts  with  metals.  It  has  been  shown1  that  TRIS 
forms  complexes  with  a  number  of  transitions  metal  ions,  usually 
through  deprotonation  of  one  of  the  hydroxyl  groups. 

In  reaction  with  copper(II)  halides  two  different  compounds 
were  isolated  and  on  the  basis  of  spectroscopic  and  magnetic  meas¬ 
urements  they  were  characterized  as  (1)  Cu(TRIS  H_2 ) ( TRIS ) Br  and 
(2)  Cu(TRIS  H_1)C1  2,  where  (TRIS  H_1)  stands  for  the  deprotonated 
form  of  the  ligand. 

X-ray  structure  analysis  performed  for  both  compounds  revealed 
that  the  compound  (1)  may  be  described  as  a  hydrogen-bonded  dimer 
held  together  by  strong  0-H  ...  0  interactions.  The  donor-acceptor 
distances  (2.50(2)  R)  between  the  0  atoms  of  the  two  units  of  the 
dimer  are  rather  similar  to  those  found  in  transition  metal  complexes 
with  other  aminoalcohols,2  where  the  cooperative  hydrogen  bonding  is 
one  of  the  most  important  factors  determining  their  crystal  struc¬ 
ture.  The  Cu(II)  central  ion  has  a  square-plane  coordination  sphere 
with  a  cis  arrangement  of  the  TRIS  chelate  ligands. 

The  compound  (2)  exhibits  a  step-like  geometry  of  the  central 
core.  Each  of  the  two  binuclear  units  held  together  by  weak  Cu-0 
interactions  consists  of  two  square-planar  Cu(II)  atoms.  The  dis¬ 
torted  squares  share  the  side  defined  by  two  bridging  oxygen  atoms. 
The  Cu202  bridging  framework  is  not  planar.  One  of  the  bridging  0 
atoms  is  weakly  coordinated  to  the  Cu  atom  of  another  binuclear  unit 
with  Cu-0  separation  of  2.407(6)  R. 

The  results  of  the  structure  analysis  indicate  that  the  TRIS 
buffer  can  be  involved  in  formation  of  various  polynuclear  complexes 
with  transition  metal  ions. 

1.  E.B.  Fischer,  U.K.  Haering,  R.  Tribolet,  and  H.  Sigel,  Eur. 

J.  Biochem.  1979,  94,  523;  L.  Bologni ,  A.  Sabatini,  and 

A.  Vacca,  Inorg.  Chim.  Acta  1979,  69,  71,  and  references  therein. 

2.  J.A.  Bertrand  and  P.G.  Eller,  Prog.  Inorg.  Chem.  1976,  21,  29. 
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THE  CRYSTAL  STRUCTURE  OF  BIS(TRIMETHYLAMMONIUM) 
OECABROHOTETRACUPRATE (II)  AND  GENERAL  OBSERVATIONS 
REGARDING  STACKED  HALOCUPRATE  OLIGOMERS 


Roger  D.  Willett  and  Urs  Geiser 

Department  of  Chemistry,  Washington  State  University,  Pullman, 
WA  99164-4630,  USA 


Slow  evaporation  of  an  aqueous  solution  of  copper(ll)  bromide 
and  trimethyl  ammonium  bromide  (ca.  2:1  molar  ratio)  yields  dark 
purple  needle-like  crystals  of  [(CH^JjNHlgCu^Br^  (in  the  following 

TRCB ) .  The  crystal  structure,  as  examined  by  single  crystal  X-ray 

diffraction,  consists  of  tetrameric  essentially  planar  Cu^Br^Q 

units.  There  are  four  crystal lographically  independent  metal  ions, 
three  with  4+2,  and  one  with  4+1  coordination.  The  shorter  bonds, 
within  the  tetramers  are  in  the  range  2. 3-2. 5  A,  the  longer  ones, 
between  tetramers,  2.85-3.4  A.  The  tetramers  stack  in  such  a  way 
that  bromine  atoms  of  subsequent  units  alternatingly  cover  3  or  4 
copper  ions. 

This  is  different  than  in  the  corresponding  chloride  salt, 
where  the  stacking  is  uniform  and  the  tetramers  centrosymmetric, 
with  two  4+2  and  two  4+1  coordinated  copper  ions.  Both  salts  show 
hydrogen  bonding  between  the  trimethyl  ammonium  ions  and  the  termi¬ 
nal  halides. 

2_ 

The  factors  governing  the  existence  of  CunX2n+2  or  CunX2nL2 

(n  =  2, 3, 4, 5,  x  =  Cl.Br)  oligomers,  and  the  manner  in  which  they 
stack,  are  not  completely  known.  The  size  of  the  halogen,  as  well 
as  the  size  and  shape  of  the  counter  ion  are  important  factors. 
Except  for  the  smallest  ions,  the  counter  ion  has  to  provide  for 
some  hydrogen  bonding  to  stabilize  the  stacked  oligomers  structure 
type.  Not  all  ACuCl^  salts  form  dimers.  If  A  is  a  medium-size 

compact  ion  incapable  of  hydrogen  bonding  (e.g.  tetramethylammonium) 
or  a  large,  flat  ion  and  with  many  acidic  hydrogens  (e.g.  substi¬ 
tuted  aminopyridimium) ,  chain  structures  are  found.  On  the  other 
hand,  large  cations  without  hydrogen  bonding  (e.g.  (CgH5)-P+)  favor 
isolated  non-planar  dimers. 

A  nomenclative  scheme  to  classify  stacked  oligomes  structures 
is  presented. 
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TRANSITION  METAL  COMPLEXES  OF  NITROXYL  RADICAL  LIGANDS 

Robert  J .  Doedens .  Leigh  C.  Porter  and  Michael  H.  Dickman 

Department  of  Chemistry,  University  of  California,  Irvine, 
California  92717 


To  date,  only  a  very  limited  number  of  complexes  containing  a 
nitroxyl  radical  covalently  bound  to  a  transition  metal  ion  have 
been  isolated.1  We  have  now  prepared  and  characterized  two  new 
series  of  such  compo.nds.  Copper (II)  trihaloacetate  adducts  of 
stoichiometry  Cu(02CR)_L  have  been  obtained  for  all  combinations  of 
R*CFj,  CCHj,  CBr^  and  L=2,2,6,6-tetramethylpiperidinyl-l-oxy  (tempo) 
or  2,2,5,5-tetramethylpyrrolidinyl-l-oxy  (proxyl) .  Crystal  struc¬ 
tures  of  the  two  trichloroacetate  adducts  show  them  to  have  a  di¬ 
meric  structure  which  is  an  unusual  variant  of  the  classic  copper 
(II)  acetate  monohydrate  structure.2  All  of  these  dimers  are  dia¬ 
magnetic,  probably  because  of  strong  coupling  of  the  Cu(II)  and 
nitroxyl  free  spins. 

A  second  series  of  complexes  is  M(hfac)2L2»  where  hfac=hexa- 
f luoroacetylacetonato,  M=Mn2+,  Co2+,  Ni2+,  and  L-tempo  or  proxyl. 
Crystal  structures  of  four  of  these  complexes  show  that  all  have  a 
centrosymmetric  octahedral  structure  with  oxygen-bound  nitroxyl 
ligands.  There  are,  however,  differences  in  structural  details. 
Magnetic  susceptibility  measurements  show  coupling  of  intermediate 
strength  between  metal  and  ligand  free  spins.  For  the  Mn2+  com¬ 
plexes,  the  susceptibility  data  (6-300K)  are  well-represented  by 
a  spin-only  model  with  J(Mn-nitroxyl)  »  -79  cm-1  and  -105  cm-2- 
for  L»proxyl  and  tempo,  respectively.  For  both  Mn  complexes, 
J(nitroxyl-nitroxyl)  is  essentially  zero.  These  J-values  cor¬ 
respond  to  a  ground  state  with  S**2/^  and  a  first  excited  level 
with  S»5/2  displaced  by  5  J  (Mn-nitroxyl)  from  the  ground  state. 

The  Co2+  and  Ni2+  complexes  have  qualitatively  similar  suscept¬ 
ibility  curves. 

Additional  novel  metal-nitroxyl  complexes  have  been  pre¬ 
pared  and  generalizations  concerning  their  stabilities, 
structures,  and  magnetic  properties  are  beginning  to  emerge. 

1.  M.  H.  Dickman  and  R.  J.  Doedens,  Inorg.  Chem. ,  20, 

2677  (1981)  and  references  therein. 

2.  For  preliminary  communication  of  structural  results  for 
one  of  these  complexes,  see  L.  C.  Porter,  M.  H.  Dickman, 
and  R.  J.  Doedens,  Inorg.  Chem.,  22,  1962  (1983). 
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ELECTRONIC  ANO  MOLECULAR  STRUCTURE  Of  OL  VANADYL(IV)  TARTRATE(4) 
AND  METHYL -SUBSTITUTED  TARTRATE(4  )  BINUCLEAR  COMPLEXES 

Harold  0.  Beeson,  Robert  E.  Taoscott.  and  Eileen  N.  Ouesler 

Dept,  of  Chemistry,  University  of  New  Mexico.  Albuquerque,  NM  B7131 


In  order  to  explain  structural  changes  accompanying  methyl  sub¬ 
stitution  of  blnuclear  vanadyl(IV)  0L~tartrate(4  ),  as  observed  In 
a  recent  crystal  structure  determination  on  sodium  v-(*)-d1methyl- 
tartrato(  4-) -u-(-) -dimethyl tartrato( 4  )b1soxovanadate(lV)  dodeca- 
hydrate  ( 1 ) .  an  X-ray  structure  determination  on  a  second  crystal 
form,  a  hexahydrate,  has  been  completed  and  several  Tenske-Hall 
type  molecular  orbital  calculations  on  model  systems  have  been  car¬ 
ried  out.  The  latter  not  only  provide  evidence  for  the  causes  of 
the  structural  changes  accompanying  methyl  substitution  but  they 
allow  an  assignment  of  the  visible  spectra  of  vanadyl(IV)  DL- tar¬ 
trate  and  other  els  vanadyl(IV)  a -hydroxycarboxylate  complexes. 

The  salt  Na4[(VO)2((+)-dmt)((-)-dmt) j.6H20.  *dmt*  =  dlmethyl- 
tartrate(4  ) ,  [OOCC(CH3)(0)C(CH3)(0)COO]<- ,  crystallizes  In  the 
monocllnlc  space  group  P2j/c  with  a  «  10.624,  b  *  11.621,c  *  11.719 
A,  B  »  124.07®,  Z  «  2.  Like  the  blue  dodecahydrate  studied  earlier, 
the  pink  hexahydrate  exhibits  a  decreased  V-V  distance,  a  dropping 
of  the  vanadium  atom  Into  the  plane  of  the  four  equatorial  oxygen 
llgators,  an  Increased  vanadium- tartrate  hydroxyl  oxygen  atom  dis¬ 
tance  (all  relative  to  the  nonmethylsubstltuted  complex),  and  sixth 
site  coordination  by  an  Ionized  tartrate  hydroxyl  oxygen  atom  In 
the  other  half  of  the  blnuclear  complex.  Unlike  the  dodecahydrate 
structure,  however,  the  complex  present  in  the  hexahydrate  Is 
severely  distorted  from  the  Idealized  02j,  geometry  (though  a 
crystallographic  center  of  symmetry  Is  maintained). 

The  molecular  orbital  calculations  confirm  an  energy  level 


ordering  for  the  HOMO  and  the  lowest  four  LUMOs  of  a'(dx2-y2), 
a"(dxz),  a"(dy2),  a'(dXy),  and  a'(dz2)  In  Cs  localized 
symmetry  with  the  a"(dxz) ,a“(dyZ)  pair  having  nearly  the  same 
energy.  This  Is  essentially  tne  same  ordering  determined  for 
vanadyl(IV)  pentahydrate  by  Ballhausen  and  Gray  (2). 

The  MO  calculations  also  Indicate  that  the  vanadium  atom  drops 


Into  the  plane  of  the  four  equatorial  oxygen  atoms  (decreasing  the 
V-V  distance)  when  there  Is  methyl  group  substitution  In  order  to 
acquire  sixth-site  bonding  to  offset  loss  In  bonding  with  other 
llgators  as  a  result  of  decreased  ligand  basicity.  Vanadyl  to 
tartrate  hydroxyl  oxygen  atom  bond  orders  decrease  as  a  result  of 
this  sixth-site  coordination. 

1.  S.  K.  Hahs,  R.  B.  Ortega,  R.  E.  Tapscott,  C.  T.  Campana,  and 
6.  Morosln,  Inorg.  Chem.  1902,  £1,  664. 

2.  C.  J.  Ballhausen  and  H.  B.  Gray,  Inorg.  Chem.  1962,  1,  ill. 
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A  DIMERIC  COPPER (II)  CARBOXYLATE  COMPLEX  WITH  DISTORTED  TRIGONAL 
BIPYRAMIDAL  GEOMETRY  AROUND  COPPER.  TOE  STRUCTURE  AND  MAGNETIC 
PROPERTIES  OF  [Cu(02CCPh3)  j-py^'CgHg  AND  Cu (OjCCPhj) 2 •  2py 

O.W.  Steward3,  M.  Katob,  S.-C.  Chang9,  M.  Saxe,  c.-H.  Chang0,  T. 
TauraP,  C.F.  Jury9,  Y.  Mutod,  T.  Tokiid,  j.  Pletcher0,  C.S.  Yoo° 

(a)  Departments  of  Chemistry  and  Physics,  Duguesne  University, 
Pittsburgh,  PA  15282  USA,  (b)  Department  of  Chemistry,  Aichi 
Prefect ural  University,  Nagoya  467,  Japan,  (c)  Biocrystallography 
Laboratory,  V  A  Medical  Center,  Pittsburgh,  PA  15240  and  Department 
of  Crystallography,  university  of  Pittsburgh,  Pittsburgh,  PA  15260 
USA,  (d)  Department  of  Chemistry,  Saga  University,  Saga  840,  Japan 

[Cu(02CCPh3)2‘py]2*CgHg,  1,  has  been  found  to  have  a  very 
unusual  structure  1 ,  a  distortion  of  the  copper  (II)  acetate  nano¬ 
hydrate  type  structure,  which  undcnintedly  arises  as  a  result  of 
crystal  packing  forces,  cf.  Fig.  One  can  visualize  the  cage  as 
being  formed  by  the  bonding  together  of  two  crystallographically 
independent  copper (II)  icns  by  four  triphenylaoetato  ligands,  with 
each  oopper(II)  having  a  distorted  trigonal  bipyramidal  geometry; 
the  dihedral  angle  between  the  equatorial  planes  is  88.8°.  Two 
of  the  Cu-O  bends  are  very  long,  2.458(3)A  and  2.349(3)X,  (Pig., 
dotted  lines),  and  the  Cu-Cu  distance,  3.086 (1)A,  is  considerably 
larger  than  reported  for  the  classical  dimer  structure.  The  dihe¬ 
dral  angle  between  the  py  rings  is  49.1°.  A  structurally  related 
cage  recently  has  been  reported  'iy  Porter,  et  al. 2  The  parallel 
alignment  of  the  py  rings  and  the0intermolecular  distances  between 
the  rings,  3.415(7)A  and  3.474(2)A,  on  adjacent  dimer  units  indi¬ 
cate  that  intermolecular  forces  are  responsible  for  the  observed 
distortions.  Mutual  inter-dimer  repulsions  between  the  py  rings 
generate  clefts  in  the  neighboring  molecules  allowing  for  a  more 
corpact  crystal  structure.  The  ESR  spectrun  (x-band)  of  1  is 
different  from  other  copper (II)  carboxylate  diners,  D  <  hv:  D  = 
0.204  an"  ,  gx  =  2.07,  glf  =  2.29.  ESR  spectra  of  seven  related 
ccrple*ss,  ICu(02CCR,)2*l]2  (R  =  Me,  Ph;  L  =  o-pic,  y-pic,  a,a'~ 
lut) ,  indicate  the  classical  dimer  structure .  Magnetic  data 
(Faraday,  80°-300°K)  cn  1  gave  the  following  parameters:  -2J  = 

184  cm-1,  g  -  2.173,  Not  =  85.1xl0“*ogs. 

C  Cu (02CCPh3 )p • 2py  is  monomeric 

0  a?  with  the  usual  distorted  octahedral 

*0  structure:  ESR  gA  =  2.063,  g„  =  2.276, 

A,,  *  0.0077  cm-1;  Faraday  g  **  2.145, 
g  Cu,  Jfil N  Q  N®  *  64.9xl(T*ogs,  (y  «  1.85  EM,  24°). 

f  1.  C.-H.  Chang,  PhD  lhesis,  University 

O  J  Cu  q  of  Pittaburgi,  Pittsburgh,  PA,  1982; 

0<-  J  Diss.  Abstr.  B  1982  ,  43,  1467B. 

2.  L.C.  Porter,  M.H.  Dictanan,  and  R.J. 

Doedens,  Inorg.  Chem.  1983,  22, 
c  1962.  ~ 
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NITROXYDE  SPIN-LABELS  AS  LIGANDS  FOR  COPPER  (II) 
HALOCENOCARBOXYLATES 

Patrick  Sharrock  and  Milan  Melnik* 

Department  of  Chemistry,  University  de  Sherbrooke,  SHERBROOKE 
(Qufebec)  CANADA  J1K  2R1 

*  Department  of  Inorganic  Chemistry,  Slovak  Technical  Universi¬ 
ty,  CS  81237,  Bratislava,  Czechoslovakia. 


Much  of  the  interest  in  free  radical  compounds  of  nitro- 
xyl  type  stems  from  their  utility  as  spin  labels  in  the  study 
of  biological  or  complex  systems.  There  is  also  current  inter¬ 
est  in  the  Interaction  of  organic  free  radicals  with  various 
metal  ions.  Only  few  coordination  compounds  of  such  unusual 
ligands  with  paramagnetic  metal  ions  have  been  studied3,  and  a 
wide  range  of  magnetic  properties  have  been  found. 

Tempo  (2 ,2 ,6 ,6-tetramethyl-piperidinyl-l-oxy)  forms  a 
dimeric  adduct  with  Copper(II)  trichloroacetate 2.  The  crystal 
structure  shows  the  Cu-Cu  and  Cu-0  bond  lengths  are  different 
from  those  of  other  dimeric  Copper(II)  carboxylates 3.  This 
prompts  us  to  report  on  the  synthesis  and  characterization  of  a 
series  of  compounds  formed  with  Tempo  or  substituted  analogues 
and  of  general  formula  CuX2L  (X  *  C1CH  ^CH  jCOO",  CC1 3C00“  or 
CF 3 COO,  L  ■  Tempo,  4-hydroxyterapo  or  4-oxotempo).  These  grass- 
green  compounds  are  obtained  by  reaction  of  the  nitroxyl 
ligands  with  the  appropriate  Copper(II)  carboxylate  in  pentane 
or  methylene  chloride. 

Electronic  absorption  spectra  show  two  bands  centered  at 
■  720  nm  and  «  380  nm.  Significant  changes  in  the  IR  absorp¬ 
tions  are  found  in  the  C00“  and  N-0  •  stretching  frequencies. 
EPR  spectra  of  the  complexes  nitroxydes  do  not  show  features 
typical  of  triplet  state  cupric  dimers  nor  do  they  reveal  clas¬ 
sical  nitroxyde  signals  near  g  «  2.  The  electronic  structures 
of  these  complexes  will  be  discussed  in  terms  of  their  spectral 
and  magnetic  properties. 

1.  G.R.  Eaton  and  S.S.  Eaton,  Coord.  Chem.  Rev.  1978,  26 , 
207. 

2.  L.C.  Porter,  M.H.  Dtckman  and  R.Y.  Doedens,  1983,  22 , 
1962. 

3.  M.  Melnik,  Coord.  Chem.  Rev.  1982,  4 2_,  259. 

*  Present  address:  Department  of  Chemistry,  University  de 
Sherbrooke,  Sherbrooke  (Quybec)  CANADA  JIK  2RI 
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MONOMERIC,  DIMERIC  AND  POLYMERIC 
PEROXO  VANADATES 

Cirlla  Djordj  evlc  and  Ekk  Sinn 

Departments  of  Chemistry,  College  of  William  and  Mary,  Williamsburg, 
Virginia  23185,  and  University  of  Virginia,  Charlottesville, 
Virginia  22901,  USA. 


Investigating  the  peroxo  heteroligand  complexes  of  the  early 
transition  metals,  we  have  recently  synthetized  and  determined  the 
structure  of  three  peroxo  vanadates(V) :  K2 [V0(02)NTA] 2Hj0, 
K[V0(02)(citrato)]H20,  and  NHiJ V0(0j)IDA] ,  NTA-nitrilotriacetate, 
IDA« imlnod lace tate.  These  structures  turned  out  to  be  interesting: 
the  first  is  monomeric,  the  second  dimeric,  and  the  third  polymeric. 
With  five  structures  of  V(V)  peroxo  complexes  reported  by  others 
previously,  we  now  can  draw  a  few  generalizations  and  single  out 
some  salient  structural  features  displayed  by  this  type  of  com¬ 
pounds  . 


Monomeric  or  dimeric,  monoperoxo  or  diperoxo,  seven  coordi¬ 
nated  complexes  exit,  in  which  vanadium  polyhedra  can  be  viewed  as 
a  distorted  pentagonal  bipyramld.  Monomeric  arrangements  are  more 
common,  occuring  for  heteroligands  L  »  oxalate,  NTA,  picolinate, 
and  diplcollnate,  respectively.  Dimeric  anions  exist  in 
<NH„),,[0(  V0(02)2}2),  and  K2(V202(02)2(citrato)2]2H20.  In  the  form¬ 
er  complex  bridging  occurs  via  a  single  nonlinear  p-oxo  group  and 
a  long  bond  to  an  adjacent  peroxo  oxygen.*-  The  monoperoxo  citrato 
V (V)  polyhedron,  however,  is  connected  to  another  polyhedron  by 
two  alkoxy  oxygens.  NHi,[V0(02)IDA]  represents  the  only  polymeric 
peroxo  heteroligand  complex  found  so  far.  Pentagonal  bipyramidal 
V(V)  polydedra  are  linked  by  carboxylato  groups  with  a  relatively 
weak  lnterionlc  V-0  bond  to  form  a  polymeric  anion  chain. 

Peroxo  ligands  turn  out  in  the  equatorial  plane  of  the  penta¬ 
gonal  bipyramld  in  all  the  structures.  The  (0-0)  bond  length  stays 
in  a  relatively  narrow  range  of  1.43-1.44  X  for  complexes  contain¬ 
ing  aminocarboxylato  heteroligands.  V«0  group  invariably  occupies 
the  apical  position  with  the  bond  length  ranging  from  1.58  to 
1.62  A. 


The  structural  analyses  show  that  the  coordination  of  perox¬ 
ides  to  vanadium  is  fairly  flexible.  Peroxo  groups  can  be  coor¬ 
dinated  to  vanadium  synnetrically  or  nonsymmetrically,  by  two  al¬ 
most  equal  V-0  bonds  or  with  bond  lengths  differing  up  to  0.11  a. 
They  can  be  accomodated  in  monomeric,  dimeric  or  polymeric  envi¬ 
ronments. 


1.  I.  B.  Svensson  and  R.  Stomberg,  Acta  Chem.  Scand.,  1971,  25, 
898. 
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THE  JAHN-TELLER  EFFECT  OF  Tl-ANTIBONDING  T,„  GROUND  STATES  - 

2g 

STRUCTURAL,  MAGNETIC  AND  SPECTROSCOPIC  INVESTIGATIONS 
ON  Ti3+  CHLORO-COMPLEXES 

Dirk  Reinen,  Stefan  Kremer  and  Heiner  Wachter 

Fachbereich  Chemie  der  Philipps-Universitat,  Nans-Meerwein-Strasse, 
D  -  3550  Marburg  (G.F.R. ) 


While  the  Jahn-Teller  effect  of  transition  metal  ions  with  o-anti- 
bonding  Eg  ground  states  in  octahedral  coordination  is  well  establi¬ 
shed  (1),  experimental  studies  of  compounds  with  T  ground  states  are 
scarce  so  far.  We  have  investigated  octahedrally  coordinated  Ti3+ 
ions  in  chlorides  of  the  ordered  perovskite  type  by  means  of  X  ray 
and  neutron  diffraction,  by  susceptibility  measurements  and  by  va¬ 
rious  spectroscopic  methods  (EPR,  Raman,  IR,  UV/Visible)  in  the  tem¬ 
perature  region  from  4  -  300  K.  The  specific  lattice  was  chosen,  be¬ 
cause  it  provides  a  host  site  of  regular  0h  symmetry  for  Ti3+  and 
hence  allows  to  study  vibronic  coupling  effects  of  the  Jahn-Teller 
type  without  significant  disturbance  from  packing  forces.  At  298  K 
the  compounds  A2A'TiClg  [A, A':  alkaline  ions]  are  cubic,  but  undergo 
transitions  to  lower  symmetry  phases  with  decreasing  temperature. 

The  n-antibonding  2T~  ground  state  is  split  by  the  combined  action 

-1 

of  LS  coupling  and  symnetry  reduction  by  about  200  to  300  cm  ,  as 
can  be  deduced  from  the  magnetic  and  5  K  single  crystal  EPR  data. 

The  orbital  contributions  to  the  g  tensor  are  largely  quenched  by 
vibronic  interaction  between  the  electronic  ground  state  and  the  eg 
vibrational  mode  [Ham  effect  (2)].  The  excited  E  state  is  split  by 

4.-1  ° 

1500*  300  cm  and  gives  further  evidence  for  the  presence  of  T  ie 

3. 

coupling.  Finally  experimental  results  on  TiFg  polyhedra  in  vari¬ 
ous  host  structures  are  given  for  comparison. 

1.  D.  Reinen  and  C.  Friebel,  Structure  and  Bonding  1979,  37^,  1. 

2.  F.  S.  Han,  Phys.  Rev.  1969,  166,  307. 


250 


TUa23-10 


ON  THE  SYMMETRY  OP  HAKE  EAHTH  ISETAl  TANTALAIE  BASED 
C ONC ENT HATED  CRYSTALS 
li.G.Zuev,  A.A.Potiev 

Inst.  Chem.,  Ural  Sci.  Centre,  GSP-145,  Sverdlovsk, 
USSR 


Polytantalate  based  Inla^O^g  rare  earth  metal  con¬ 
centrated  crystals  are  of  certain  interest  for  integ¬ 
ral  optics  (l).  However  their  structure  is  not  well 
understood  at  present.  The  aspects  of  (Ce,  Ta)Tag0^g 
disorded  crystal  symmetry  space  group  are  still  deba¬ 
table.  X-ray  diffraction  shows  them  to  be  P6^  /mem, 
while  according  to  electron  diffraction  they  are  to 
be  P5c2  (2). 

Vibration  spectroscopy  application  makes  possible 
identification  of  the  crystal  space  group.  On  the  ba¬ 
sis  of  hexagonal  syngony  diffraction  classes  factor- 
group  analysis  of  atom  vibration  in  crystals  (Ce, 
Ta)TagO^  have  beeii  made.  Presentations  for  atom  op¬ 
tical  vibrations  have  been  given.  Infrared  absorption 
and  Ramanspectra  of  polytantalates  have  been  recorded 
on  Perkin-Elmer-457,  Ufl-20  and  DFS-24  spectrometre , 
respectively. 

Preferable  polyfcantalate  symmetry  space  group  has 
been  singled  out  and  commented  on. 

References 

1.  P. A. Rozhdestvenskii,  Li.G.Zuev,  J.Lumin.  1983, 
(being  published). 

2.  '..'.S. Johnson,  L.M. Gatehouse,  Acta  Cryst.  1980, 

B  36.  523. 


251 


TUa23-l 1 


THF  ACCOUNT  OF  TH K  STRUCTURAL 
01 PPKRRNCR  RRTWFEN  RbMnCl3  ANO  RbMnBr^  by  E.M. 
A1,I  Faculty  of  Science  ,K  i  n<|  Sand  University, 

Riyadh,  Saudi  Arabia. _ 

The  crystal  structure  of  RbMnri3  was  determined 
by  the  author  and  others(Acta  Cryst.(1977)  R33 , 
256)  to  he  hexagonal  P63/mmc  a  =  7.16(1),  C  * 
17.83(4)A,  0o  *3.09,  Dx  *3.11  g  cm-3)  ,  2  -  6j 
the  unit  cell  accommodates  six  close-packed 
layers  of  composition  Rbcl}  with  Mn  ions 
situated  between  the  layers,  being  octa- 
hadrally  coordinated  by  CL  ions. 

The  crystal  structure  of  RbMnRr3  was  determined 
by  the  author  and  others  (Acta  Cryst.(1980)  B36 
671)  to  be  hexagonal  P63/mmc  a  *  7.56<2)A,  C  * 

6 . 35 ( 2 ) A  D0  »  3.97,  Dx  -  4,01  gem-3,  Z  -  2. 

The  unit  coll  consists  of  two  hexagonal ly 
close-packed  RbRr3  layers  with  Mn  actahedrally 
coordinated  by  Br  ions.  The  differences  bet¬ 
ween  these  two  structures  are  that  in  RbMnClj. 
We  have  six  close-packed  layers  while  there  are 
two  close-packed  layers  in  RbMnRr3.  Moreover 
in  the  latter  structure  the  Mn-Rr  octahedra 
share  opposite  faces  to  form  infinite  chains  of 
composition  (MnRr3>  parallel  to  the  c-axis 
while  in  the  RbMnCl3  structure  that  infinite 
chain  does  not  exist. 

The  reasons  put  forward  to  account  for  these 
differences  are  that  the  cation/anion  ratio  in 
RbMnCl3  is  too  large  to  permit  the  formation  of 
infinite  chains  of  Mn-Cl  face  sharing  octa¬ 
hedra.  The  second  reason  is  the  polarization 
effects  the  extra  polarization  of  the  bromine 
compared  with  the  chlorine  made  RbMnRr3  iso- 
morphous  with  CsNiC^,  which  has  two  close- 
packed  layers,  while  RbMn013  is  not. 
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THE  PHOTO CHENI STRY  OF  TRIRUTH ENIUX 
DODECACARBONYL ,  Ru3(CO)12,  AND  OTHER 
TRINUCLEAB  CLUSTERS. 

Peter  C.  Ford  tad  Marc  F.  Desrosiers 
Departaent  of  Cheaistry,  University  of  California 
Santa  Barbara,  California,  USA,  93106 


Suaaarized  will  be  quantitative  continuous  and  flash 
photolysis  studies  of  the  trinaclear  cluster  Ru3(CO)}2  *®d 
varions  derivatives  Ru3(CO)i2_zLx  a  phosphine  or  phosphite 
ligand,  x*=  1-3)  in  several  different  aedia.  The  focus  will  be 
on  the  elucidation  of  aechanisas  for  the  photofragaentation 
reactions  (e.g.  eq.  l)l 2 3 4 5“A  in(j  for  the  photosubstitnt  ion 
reactions  of  these  clusters.  Irradiation  wavelength  studies 
indicste  that  these  two  photoreactions  occur  froa  two  different 
excited  states,  the  lower  energy  state  being  principally 
responsible  for  the  photofragaentation. 


(1)  Ru3(CO)12  +  3L  - »  3Rn(CO)4L 

(2)  Su3(CO)12  +  L  - ►  Ru3(C0)nL  +  CO 

(L-CO,  Ph3P  or  (CH30)3P) 

Siailar  photoreact iou  studies  of  the  triauclear  osaiua 
carbonyl  cluster  Os3(CO)j2  «*d  substituted  derivatives  have  also 
been  csrried  out.  For  the  unsubstituted  dodec acarbonyl 

photofragaentation  is  at  aost  a  very  ainor  pathway  when  lowest 
states  are  excited,  but  short  wavelength  irradiation  leads  to 
substituted  clusters  as  in  eq.  2.  However  the  substituted 
derivatives  Os3(CO)pL3  are  aucb  wore  susceptible  to 
photofragaentation. 5 

1.  Johnson,  B.F.G.;  Lewis;  J;  Twigg,  M.V.;  J.  Organoaet. 
Chea. ,  1421*  42  C7J-76. 

2.  Vrighton,  M.S.;  Qeoffroy,  G.L.,  Org anoae ts 1 1 ic 
Photocheaistry,  Acadeaic  Press:  New  Tork,  1978  and 
references  therein. 

3.  Desrosiers,  H.F.;  Ford,  P.C. ;  Orsanoas tailing  1982 .  i 
1715-1718. 

4.  Nalito,  J.  Markiewicx,  8,;  Poe,  A;  Inora.  Chen.  1983.  21 ■ 
4337 . 

5.  Other  individuals  who  have  contributed  to  these 
experiaeatal  investigations  are  David  Vink,  Valerie  Arkle, 
Ray  Trautaaa  and  Allen  Friedaan,  all  of  UCSB.  This 
research  has  been  supported  by  a  grant  froa  the  U.S. 
National  Science  Foundation. 
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AM  UNUSUAL  PHOTOCHEMICAL  REARRANGEMENT:  THE  ENERGY  SINK  IN  HEXACAR- 
BONYL  (1 ,4-DIAZA-l, 3-DIENE) DIIRON  PRECLUDING  PHOTOSUBSTITUTION  OF 
CO? 


Hans-Werner  Frflhauf,  Dieter  Meyer  and  Joachim  Breuer 

Universitat  -GH-  Duisburg,  FB  6,  Organische  Chemie,  Bismarckstr .  90, 
D-4100  Duisburg,  W. -Germany 

As  we  now  know,  the  1 ,4-diaza-t , 3-diene  (DAD)  ligand  system, 
-N=C-(!:=N- ,  may  donate  from  2  to  8  any  even  number  of  electrons  for 
coordination  to  transition  metals  /l/.  The  unsymmetrically  bridging 
6e  coordination  mode  in  the  binuclear  title  complexes  J_a  was  the 
first  example  where,  in  addition  to  the  four  nitrogen  n-electrons, 
the  3t -electrons  of  one  C=N  moiety  were  shown  to  be  involved  /2/. 
Beyond  this  interesting  coordinative  and  structural  feature,  com¬ 
pounds  _l_a  chemically  appeared  rather  barren.  In  particular,  we 
found  it  impossible  in  J^a  photochemical  ly  to  substitute  CO  for  oth¬ 
er  ligands,  e.  g.  it -systems,  a  behavior  sharply  contrasting  that 
of  (DAD) Fe (CO) ,  with  chelating  c-N,  6-N'  4e  coordination  of  the 
DAD  / 3/. 


The  observation  of  the  photo- rearrangement  lb- 
which  will  be  reported,  now  offers  an  explanation: 


■2b,  details  of 


i 


(CO)jFe - —  Fe(C0)2 

L  t  CO 
R 


{C0)2Ft—/-Fe(C0)2 
'  s  V 


l  £  L  -  CO  b:  L  -  P(0Me)3  £ 

Though  seemingly  involving  mutual  exchange  of  L  and  CO  across  the 
Fe-Fe  bond,  the  reaction  rather  proceedes  by  way  of  the  two  dad 
halves  interchanging  their  identity.  Upon  electronic  excitation 
of  U>  the  excitation  energy  is  trapped  in  the  DAD  ligand,  and  no 
Fe-CO  antibonding  states  are  populated.  Relaxation  may  go  to  either 
2b  or  _lb  ground  state,  2b  being  favored  with  bulky  groups  R.  For 
R  =  t-Bu,  the  photostationary  state  is  fully  to  the  side  of  2b. 

Very  likely,  this  process  is  also  operating  in  _la,  then  merely 
waisting  energy  by  being  degenerate.  New  results  of  ongoing  13-CO 
labeling  studies  with  _lji  and  _lb  will  be  included. 

/!/  G.  van  Koten  and  K.  Vrieze,  Adv.  Organomet.  Chem.  1982,  21 , 
151-239. 

/2/  H.-W.  FrOhauf,  A.  Landers,  R.  Goddard  and  C.  Krdger,  Angew. 
Chem.  1978,  90,  56-57;  Angew.  Chem.  Int.  Ed.  Engl.  1978,  17, 
64-65. 

/3/  H.-W.  Frdhauf  and  G.  WolmershAuser ,  Chem.  Ber.  1982,  115, 
1070-1082. 


m 


TUp24-2 


METATHESIS  OF  2-PENTENE  CATALYZED  BY  W(CO)a-HALIDE  PHOTOSYSTEMS 
Dorota  Borowczak,  Teresa  Szymanska-Buzar  and  Jdzef  J.  Zidlkowski 
Institute  of  Chemistry,  University  of  Wroclaw,  50-383  Wroclaw,  Poland 

Donor-acceptor  interactions  between  W(CQ)a  (donor)  and  different 
halides  (acceptors)  (i.e.  CBr4,  CCI4,  AtClg,  BFS)  under  influence  of  light 
(A—..=350nm)  leads  to  the  formation  of  the  system  which  is  catalytically 
active  in  metathesis  reaction  of  2-pentene.  When  electron  affinity  of 
halide  (A)  is  higher  than  1.95  eV.,  the  formation  of  charge-transfer  com¬ 
plex  in  reaction  mixture  is  observed  according  to  the  scheme: 

W(C0)a  +  A  «*  [W(C0)e....A]  —•  W(*>(C0),....A(‘>] 

The  charge-transfer  complex  formation  could  be  concluded  from  the 
correlation  of  the  downfield  shift  of  absorption  band  at  about  34650  cm'1 
(corresponding  to  the  electron  transfer  ’Aj-  -*  *T,U  in  W(C0)a)  with  the 
electron  affinity  (Ea)  values  of  halides  used.  Further  evidence  of  C.T.  com¬ 
plex  formation  was  found  from  1R  spectra  in  which  the  low  frequency  band 
in  the  1600-1700  range  could  be  assigned  to  the  carbonyl  group  interact¬ 
ing  via  oxygen  with  the  electron  acceptor  (A)  (C0)8  W-C  =  0-»A. 

The  product  of  donor-acceptor  interaction  in  the  system: 
[W(C0)*  •  •  •  CCI4].  namely  -CC13  radical,  was  ESR  identified  as  the  spin 
adduct  with  nitrosodurene.  Alternative  interaction  leading  to  another 
charge  transfer  complex  formation  may  proceed  between  2-pentene 
(donor)  and  halides  A  (acceptors): 

CbH„CH  =  CHCH3  +  A  ew  [CaHgCH  =  CHCH3  •  •  •  A]-hi/ 
-.[CgH8CH-<*>CHCH3  ■  •  •  Af_)] 

The  presence  of  this  interaction  was  evidenced  by  the  appearance  of 
the  new  electronic  absorption  band  as  well  as  by  the  lowering  of  the 
i/(C=C)  (1847  cm'’'  frequency  in  1R  spectrum  of  2-pentene. 

The  product  of  this  interaction  (allyl  radical)  was  ESR  identified.  The 
results  obtained  allowed  description  of  the  formation  mechanism  of  the 
active  form  of  metathesis  reaction  catalyst  derived  from  W(C0)a  under 
irradiation. 
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PROPERTIES  OF  THE  LOWEST  EXCITED  STATES 
OF  TRANS-(Hq)2W(DIPHOS)2 


J.  G.  Brummer  and  G.  A.  Crosby 

Department  of  Chemistry,  Washington  State  University,  Pullman,  WA 
99164-4630 


The  trans  dinitrogen  complex  of  zerovalent  tungsten  with  bis- 
(diphenylphos phi  noethane)  has  both  spectroscopic  and  photochemical 
interest.'*2  When  Irradiated  with  UV  light  in  fluid  solution  at 
room  temperature  it  rapidly  loses  N2,  but,  when  confined  in  a  glass 
at  low  temperature  (<100  K),  the  molecule  emits  an  Intense  lumines¬ 
cence  and  is  photochemical ly  stable.3  The  emission  is  structured, 
which  strongly  implicates  a  charge-transfer  (CT)  excited  state 
lying  lowest;  the  efficient  loss  of  N2,  however,  points  toward  a 
ligand  field  assignment. 

To  clarify  the  nature  of  the  lowest  excited  state  manifold  we 
have  initiated  a  thorough  spectroscopic  investigation.  Comparisons 
of  the  T-dependent  spectra  (77-4  K)  clearly  show  that  the  emission 
arises  from  at  least  three  electronic  transitions,  a  dominant  one 
with  origin  at  564  nm,  a  second  one  peaking  at  ^578  nm  that  dies 
out  as  T  -*  4  K,  and  a  third  component  at  ^564  nm  that  Is  clearly 
due  to  an  Impurity.  Resolution  of  the  spectra  via  box-car  tech¬ 
niques  discriminates  against  the  impurity  emission  that  decays  in 
the  nanosecond  range,  whereas  the  measurements  confirm  that  the 
other  two  bands  arise  from  the  same  species,  presumably  the  title 
compound.  They  decay  In  the  microsecond  range. 

We  have  studied  the  decay  time  of  the  total  emission  vs  tem¬ 
perature  in  the  85-4  K  range.  Below  50  K  the  measured  decay  time 
becomes  shorter,  although  the  Intensity  Increases  substantially. 

The  decay  times  remain  exponential  at  all  temperatures. 

From  our  measurements  we  infer  that: 

(a)  the  lowest  excited  (emissive)  manifold  arises  from  a  trip¬ 
let  term,  presumably  CT  In  nature, 

(b)  the  lowest  two  components  of  this  triplet  are  split,  via 
spin-orbit  coupling,  by  ^10  cm"1, 

(c)  the  lowest  component  has  a  greater  radiative  rate  constant 
than  the  next  one  up  In  energy, 

(d)  these  lowest  emitting  states  are  not  responsible  for  the 
photochemistry,  and 

(e)  the  observed  photochemistry  Is  due  to  a  higher  manifold  of 
states  that  we  Infer  to  be  ligand  field  in  nature. 

1.  Caruana,  A.;  Hermann,  H.;  Kisch,  H.  J.  Organomet.  Chem.  1980, 
187,  349. 

2.  Seorge,  T.  A.;  Busby,  0.  C.i  Allen  Iske,  S.  D.  "Inorganic  and 
Orga nometal  11c  Photochemistry'1!  Wrlghton,  M.  S.,  Ed.;  Advances 
In  Chemistry  Series  No.  168,  1978;  Chap.  9,  p  147. 

3.  Caruana,  A.;  Kisch,  H.  Angew.  Chem.  Int.  Fd.  Engl.  1979,  18, 

328.  ~ 
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PHOTOINDUCED  REACTIONS  OF  METAL  CARBONYL  OIMERS 
WITH  ORGANIC  DISULFIDES 

Kathryn  L.  Brandenburg  and  Harmon  B.  Abrahamson 

Department  of  Chemistry,  University  of  Oklahoma,  Norman, 
Oklahoma,  USA  73019 


Metal  carbonyl  dimers  such  as  t(n5-CsH5)(C0)3W]2  react  with 
organic  disulfides  under  visible  or  ultraviolet  irradiation  to 
produce  metal  carbonyl  thiolate  complexes  in  excellent  yields.! 

In  contrast  to  analogous  thermal  reactions  which  give  dlnuclear 
complexes  with  bridging  thiolates,  the  photoreactions  give  mono¬ 
nuclear  complexes  exclusively.  Potential  ligating  sites  on  the 
side  chain  that  could  lead  to  chelated  complexes  are  not  bound 
except  in  secondary  reactions  of  the  primary  photoproducts.  Judi¬ 
cious  choice  of  irradiation  wavelengths  and  solution  temperatures 
thus  permits  the  synthesis  of  monodentate  complexes  of  normally 
chelating  ligands  such  as  dialkyldithiocarbamates. 

Visible  light,  which  is  not  absorbed  by  the  disulfides,  is 
fully  capable  of  causing  the  reaction.  Indicating  that  the  primary 
photoprocess  involves  the  metal  dimer.  Carbonyl-loss  intermedi¬ 
ates  can  be  ruled  out  because  of  the  lack  of  chelated  complexes 
among  the  primary  photoproducts.  This  leaves  homolytic  metal- 
metal  bond  cleavage  as  the  most  likely  primary  photoprocess.  How¬ 
ever,  unlike  other  photoreactions  proceeding  through  metal  car¬ 
bonyl  radical  Intermediates,  such  as  halogen  abstraction,  the 
disappearance  quantum  yields  in  the  disulfide  reactions  approach 
unity  in  some  cases.  This  indicates  that  there  is  likely  a  radi¬ 
cal  chain  component  to  this  reaction. 

Details  of  the  preparative  reactions  and  spectroscopic  param¬ 
eters  of  the  newly  synthesized  complexes  will  be  presented,  along 
with  the  results  of  quantum  yield  determinations  and  mechanistic 
conclusions. 

1.  H.  B.  Abrahamson  and  M.  L.  Freeman,  Organometallics,  1983, 

2,  679-681. 
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THERMAL  AND  PHOTOCHEMICAL  PHOSPHINE  SUBSTITUTION 
REACTIONS  OF  THE  TETRAC08ALT  CLUSTER, 

Co4<co)8<u-co>2(u4-pc6h5)2 


Richard  P.  Schmidt,  Jr.  and  Larry  M.  Cir jak 

The  Standard  Oil  Company  (Ohio),  4440  Warrensville  Center  Rd., 
Cleveland,  Ohio  USA  44128 


The  thermal  and  photochemical  reactivity  patterns  of 
Co. (C0)c,(p-C0)2(u4-PC6H5)2  I,  with  a  variety  of  phosphine 
ligands  (including  L  -  PtC^H^),,  P(o-tolyl)j,  P(t-butyl)j  and 
P( i-propy I ) j)  have  been  investigated. 

The  reactions  of  I  with  L  proceeds  in  a  stepwise  manner 
to  produce  the  mono-(ll)  and  di -substituted  (III)  clusters  of 

>2  (x  =  1,2).  The 
tne  rate  of  these 
reactions  were  monitored  by  HPLC.  The  kinetic  behavior  of  this 
cluster  is  consistent  with  the  following  two  term  rate  law. 

Rate  =  k, m  +  k2lll  IL 3 

At  lower  temperatures  (<50°C)  the  contribution  of  the  ligand- 
independent  (f irst-order)  term  is  negligible.  We  ascribe  this 
first-order  term  to  rate  determining  CO  dissociation  followed  by 
rapid  reaction  with  incoming  ligand.  The  activation  energy 
associated  with  this  process  requires  temperatures  >50°C  before 
significant  rates  of  reaction  are  observed.  In  contrast,  moder¬ 
ate  rates  of  reaction  related  to  the  ligand-dependent  (second- 
order)  term  are  observed  below  50°C  as  long  as  the  steric 
bulkiness  of  the  incoming  ligand  in  this  SN2-type  process  is 
limited.  Thus,  at  20°C  a  significant  rate  is  observed  for  the 
reaction  of  I  with  P(n-Butyl),  while  no  reaction  with  PfCgHj),  is 
observed.  Subsequent  reaction  of  II  with  additional  phosphfne  to 
form  III  appears  to  go  by  a  mechanism  Involving  CO  dissociation 
in  the  rate-determining  step  regardless  of  the  steric  bulkiness 
of  the  incoming  ligand. 

We  have  also  found  that  substitution  reactions  of  this 
tetracobalt  cluster  can  also  be  induced  photochemical  I y.  Photo¬ 
lysis  of  I  in  the  presence  of  PiC.H*),  (at  20°C,  366nm)  produces 
mixtures  of  II  and  III  with  moderate  efficiency  and  no  measurable 
cluster  decomposition.  Absorption  of  light  by  I  or  1 1  apparently 
results  in  the  expulsion  of  carbon  monoxide  followed  by  rapid 
reaction  with  incoming  ligand.  Geometric  disposition  of  the 
phosphine  ligands  for  dlsubstituted  cluster  synthesized  thermally 
or  photochem i ca 1 1 y  is  the  same,  which  suggests  that  both  process¬ 
es  utilize  the  same  intermediate  for  substitution. 


general  formula  Co4(C0) 
concentration  and 


4  ( CO )  8_  Lx  (y  -CO )  2  ( W4-PC6H5 
Temperature  dependence  of 
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PHOTOCHEMISTRY  OF  UNSUPPORTED  METAL -METAL  BONDS: 

REACTIVITY  OF  PHOTOGENERATED  *M(CNMe)3+  (M  =  Pd,  Pt)  RADICALS 

A.  R.  Cutler,  M.  K.  Reinking,  C.  P.  Kubiak 

Department  of  Chemistry,  Purdue  University,  West  Lafayette,  IN,  USA 
47907' 
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The  photochemistry  of  M-M  o-bonded  Pd  and  Pt  hexakis-isocyanide 
complexes  are  being  investigated. 

The  homo-  and  heteronuclear 
Pd  and  Pt  complexes  of  this 
study  possess  Structure  J.  The 
2+  observed  photochemistry  of  MeNC 

derivatives  can  be  interpreted 
in  terms  of  the  clean  photo- 
•CNR  generation  of  reactive  •  M(CNMeW' 

w  radicals.  Photolysis  of  an 

equimolar  mixture  of  the  two 
homonuclear  complexes, 
[Pd2(CNMe)6]2+  and  [Pt?(CNM^6]2+ 
yields  a  statistical  mixture  of 
the  starting  materials  and  the 
heteronuclear  species, 
[PdPt(CNCH3)c]2+  as  determined 
Similarly,  irradiation  of  the 
statistical  mixture  of  the  homo- 
by  ‘95Pt-NMR  and  found 


T 


M 

M 


C  N 
N  R 
R 

M'  =  Pd,  Pt 


Pd;  M1  «  Pt 

by  470  M^z  ^H-NMR  spectroscopy, 
heteronuclear  species  leads  to  a 
nuclear  species.  Crossover  has  been  followed 
to  be  the  only  observable  photoprocess  in  acetonitrile  solvents 
In  the  presence  of  halogen  atom  donors,  CX^  (X  =  Cl.Br),  irradiation 
leads  to  halogen  atom  abstraction  yielding  MX(CNMe)3+  (M  =  Pd,P t; 

X  =  Cl,  Br).  ~  '  ‘  '  '  ‘ 


The  quantum  efficiencies  for  this  process  are  higl 
In  CCI4,  the  values  range  from  *di s  =  0*09  for  [Pt2(CNCH3)6]2* 


to 


Studies  of  quantum  yield  depen- 
radical  chain  mechanism.  Photo- 


♦dlss  =  0.42  for  [Pd2(CNCH3)6]2+. 
dence  on  [CCla]  mitigate  against 

lysis  of  [Pt2(CNCH3)fi]2+  in  a  low  temperature  glass  yields  a  spectrum 
displaying  characteristic  195pt  splitting  and  provides  strong  addi¬ 
tional  support  for  metal-metal  bond  homolysis  upon  Irradiation. 
Analysis  of  the  product  ratios  for  the  photoreaction  of 
[PdPt(CNMe)c]2+  in  CCI4  yields  a  relative  reactivity  of  the  photo¬ 
generated  radicals  *['Pt(CHCH3)3]+/k['Pd(CNCH3)3]+  of  4.6.  The  higher 
reactivity  of  the  platinum  based  radical  Is  In  contradiction  with 
the  relative  quantum  efficiencies  for  halogen  atom  abstraction. 

This  may  reflect  efficient  quenching  of  the  excited  state  in 
|>t2(CNCH3)6]2+  or  slow  escape  of  the  photogenerated  B>t(CNCH3)3]+ 
radicals  from  the  solvent  cage. 

The  nature  of  the  primary  photoprocess  In  the  observed  photo¬ 
chemistry  Is  still  uncertain.  A  critical  double  label  crossover  be¬ 
tween  [Pd2(CNCD3)«]z+  and  [Pt2(CNCH3)J2+  provides  a  direct  means  of 
assessing  M-M  vs  M-CNMe  labllizatlon  “n  the  excited  states  of  these 
complexes.  Results  of  these  studies  will  be  presented. 
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PHOTO INDUCED  NITROSYL  DISSOCIATION  FROM 
CARBONYLN ITROS VLB I S (TRI PHENYI.PHOS  PHINE)IRIDIUM 

Mltauru  Kubota  and  Michael  K.  Chan 

Harvey  Mudd  College,  Claremont,  California  USA  91711 


The  formation  of  the  metal  isocyanate  (MNCO)  moiety  from  the 
reaction  of  NO  and  CO  previously  reported  for  complexes  of  Pt,  Ir, 
and  Mo*  is  important  since  MNCO  apecies  have  been  suggested  as 
intermediates  in  the  metal  catalysed  pollution  removal  reaction  of 
CO  and  NO  as  NH^  and  C02>  We  have  observed  that  the  photoreaction 

of  (Ir(PPh-) (CO) (NO) ]  (1)  and  PPh.  previously  reported  to  give 
J  «  ^ 

[Ir(PPh^)^NCO]  ,  instead  proceeds  with  dissociation  of  NO.  Photo¬ 
lysis  of  1  with  PPh3  in  CH2C12  aC  360 ■  >30°*  or  254  results 
in  formation  of  [Ir(PPh3)2(CO)Cl],  NjO,  and  Ph.jPO.  The  thermal 

reaction  leads  to  the  formation  of  [Ir(PPh  )  (NO)].  The  photolysis 

3  3 

of  [Ir(PPh3)(CO)N3]  and  PPh3  likewise  does  not  lead  to 
[Ir(PPh3)3NCO] ,  but  proceeds  with  Ir-N  bond  cleavage.  The  con¬ 
sequence  of  M-NO  bond  homolysis  in  reactions  of  [Rh(PPh^)2(CO) (NO)] , 
[Rh(PPh3)3(NO)],  and  [ (Ir(PPh3) 2(C0) (NO)X2J  will  be  described. 

1.  S.  A.  Bhaduri,  I.  Bratt,  B.  F.  G.  Johnson,  A.  Khair,  J.  A. 

Segal;  R.  Walters,  C.  Zuccaro,  J.  Chem.  Soc.  Dalton  Trans..  1981, 
234. 

2.  S.  A.  Bhaduri,  B.  F.  G.  Johnson,  C.  J.  Savory,  J.  A.  Segal, 

J.  Chem.  Soc.  Chem.  Commun.  1974,  809. 


261 


TUp25-01 


C-H  ACTIVATION  REACTIVITY  OF  SATURATED 
AND  UNSATURATED  HYDROCARBONS  WITH 
LANTHANIDE  COMPLEXES 


P.  L.  Watson 


E.  I.  du  Pont  de  Nemours  &  Company,  Central  Research 
and  Development  Dept.,  Experimental  Station  328/330, 
Wilmington,  Delaware  19898 


Variation  of  both  hydrocarbon  substrates  and 
the  metal  center  in  the  CH  activation  reaction: 

(C5Me5)2M-CH3  +  R-H  «=*  (C5Me5)2M-R  +  CIi4 

(M=Sc,  Y,  Lu)  lead  to  differences  in  reaction  rate 
of  many  orders  of  magnitude.  Effects  of  steric 
crowding,  prior  coordination,  hydrocarbon  acidity  and 
metal  electrophilicity  are  important  in  controlling 
reaction  rates  and  equilibria.  Current  understanding 
of  this  type  of  C-H  bond  activation  will  be  compared 
with  other  organometallic  systems  which  also  activate 
hydrocarbon  substrates. 
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KINETICS  OF  THE  DISPLACEMENT  OF  PYRIDINE-2-CARBOXYLATE  AND 
PYRIDINE-2-CARBINOLATE  FROM  THEIR  CHELATED  GOLD(III)  COMPLEXES. 

Lucio  Cattalini,  Gianpaolo  Marangoni,  and  Martin  L.  Tobe 

Universita  di  Venezia,  Calle  Larga  -  S.  Marta  2137,  30123  Venezia, 
Italy,  and  University  College  London,  20  Gordon  Street,  London 
WC1H  OAJ,  England. 

The  kinetics  and  mechanism  of  the  displacement  of  two  N,0 
donor  chelates  from  their  Au(III)  complexes  have  been  compared. 

The  reaction, 

Au(N - 0)C12  +  2C1~  -H  AuC14“  +  N - OH  or  HlS - OH 

(N - 0  «  pyridine-2-carboxylate,  (I);  pyridine-2-carbinolate, 

(II).)  in  5%  aqueous  methanol  at  30°C,  takes  place  in  two  stages. 
In  (I)  there  is  a  relatively  rapid  reversible  ring  opening  at 
nitrogen  with  the  free  nitrogen  protonated,  followed  by  a  slow 
displacement  of  the  carboxylate  group  that  is  not  acid  catalysed. 
In  (II)  there  is  an  irreversible  acid  catalysed  ring  opening  at 
the  alkoxide  oxygen  followed  by  a  slow  uncatalysed  displacement 
of  the  nitrogen.  In  both  cases  the  associative  reaction  with 
chloride  offers  the  main  pathway  but  there  can  be  a  substantial 
contribution  from  an  associative  solvolysis  at  low  chloride 
concentrations. 

The  rate  of  displacement  of  the  heterocyclic  nitrogen  is 
governed  by  its  basicity  1  and  the  change  in  the  position  of  ring 
opening  is  due  (a)  to  the  effect  of  the  change  in  the  substituent 
in  the  2-position  from  -C00~  to  -CH2O-  (or  their  conjugate  acids) 
on  this  basicity  and  (b)  to  the  relative  labilities  of  the  -C00” 
and  -CH2O-  (or  CH2OH) .  In  the  latter  case  protonation  only 
increases  the  lability  by  two  orders  of  magnitude. 

1.  L.  Cattalini  and  M.L.  Tobe,  Inorg.  Chem  1966,  5_,  1145. 
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REACTIONS  OF  COBALT(II)PROTOPORPHYRIN(IX)  DIMETHYL 
ESTER  (Co(II)P)  IN  COORDINATING  APROTIC  SOLVENTS 

Dusanka  Pavlovic  ,  Bujar  Domi ,  Zdravko  Dokuzovic  ,  Mira  Sertic  , 
Blazenka  Jurisic ,  and  Smiljko  Asperger 

Department  of  Chemistry,  Faculty  of  Pharmacy  and  Biochemistry, 
University  of  Zagreb,  Zagreb,  Croatia,  Yugoslavia 


Co(II)P  (5x10  M),  dissolved  in  a  coordinating  aprotie  high 

dielectric  solvent  (air) ,  rapidly  gives  Co(II)P(solvent)  and 
Co(lI)P(solvent)(02)  at  equilibrium.  The  solutions*  Soret  maxima 

gradually  shift  bathochromically ,  due  to  the  formation  of  solvento 
Co(II)P  j^-peroxo  dimers.  (Soret  shifts,  and  k(obs,25°):  DMSO, 

403  -*427,  2.6*10  DMF,  404 -v 424,  3.4*10  hexamethylphos- 

phoramide,  402-»426,  3.0-10-5;  CH  CN,  399-M24,  1.3*10~5; 

-4  -1 

pyridine  (py) ,  402 -*426  nm ,  1.5*10  s  ) .  On  the  other  hand, 
ligands (L)  ,  added  to  the  solutions  of  Co(ll)P  in  protic  solvents 
(MeOH,  EtOH,  PrOH ,  ethylene  glycol,  formamide)  in  air,  yield1 
Co(lII)PL+.  However,  MeOH,  a  poor  electron  donor,  yields 

Co(III)P(MeOH)2  in  acidified  methanolic  solution  (HCl(g),  p- 

i  -5 

toluenesulfonic ,  perchloric,  acetic,  acids,  5?  10  M).  With  in- 

,  ,  -2-1 
creasing  acidity  k(obs)  reaches  a  limiting  value,  5*10  s 

Addition  of  py  to  a  Co(II)P  solution  in  MeOH  (air)  accelerates 

the  formation  of  Co(III)P(py)*  (and  Co(II)P  disappearance)  but 

only  until  k(obs ,25°)=  1 . 5*  10  s  *  is  attained.  Further  increase 
of  (py]  changes  the  solvent’s  nature.  The  disappearance  of 
Co(lI)P  is  then  slowed  down  because  solvent-py  favors  the  for¬ 
mation  of  corresponding  ^-peroxo  dimer  which  is  slower  than 

o  -4  -1 

diligando-complex  formation^  In  py  k(obs,25  )  =1.5x10  s  .) 
Analogous  rate  maxima  appear  with  all  alcohols  used  and  with 
formamide.  The  dramatic  influence  of  solvents  on  Co  oxidation 
states  is  also  seen  when  Co(III)P(Cl)  is  dissolved  in  MeOH; 
oxidation  state  is  retained,  but  rapid  formation  of  Co(III)P- 
(MeOH)  +  and  Co(III)P(MeO)(MeOH)  ensues.  In  DMSO 

Co(IIl)P(Cl)  yields  (24h,  25°)  (Co(lI)P(DMSO)  and  (DMSO)- 
Co(II)P(02)  (Soret  403  nm). 

1.  Z.  Dokuzovic,  Xh.  Ahmeti,  D.  Pavlovic,  1.  Murati,  and 
S.  ASperger,  lnorg.Chem.  1982,  21_,  1576. 
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KINETIC  AND  SPECTROSCOPIC  STUDIES  OF  THE  SUBSTITUTION  REACTIONS 
OF  Rh(acac)(CO)2  WITH  TRIFHENYLPHOSPHITE 

R.  van  Eldika,  S.  Aygena,  H.  Kelma,  A.M.  Trzeciak*’  and 
J.J.  Zlolskowskjk 

institute  for  Physical  Chemistry,  University  of  Frankfurt, 

Robert  Mayer  Str.  11,  6000  Frankfurt/Main ,  FRG 

^Institute  of  Chemistry,  University  of  Wroclaw,  14  Joliot  Curie  St., 
50-383  Wroclaw,  Poland 


Square-planar  complexes  of  Rh(I)  are  known  to  be  very  reactive  dur¬ 
ing  substitution  and  oxidative-addition  reactions  largely  due  to  their 
16-electron  d®  configuration.  Rh(I)  complexes  containing  phosphorous 
ligands  are  particularly  of  interest  because  of  their  catalytic  acti¬ 
vity  in  many  important  organic  reactions,  viz.  hydrogenation,  carboxy- 
latlon  and  hydroformylation .  Although  many  of  these  complexes  are  al¬ 
ready  used  in  Industrial  applications,  there  is  still  a  lack  of  funda¬ 
mental  information  on  the  reaction  mechanism  and  corresponding  struc¬ 
tural  features  of  such  complexes  in  real  catalytic  systems. 

Reoently,  some  of  us* *2  reported  synthetic  and  structural  data  on 
the  Rh(I)  species  produced  during  the  reaction 

Rh(acac)(C0)2  +  2P  - •»  Rh(acac)P2  +  2C0 

where  acac  »  acetylacetonato  and  P  ■  P(0Ph>3.  We  have  now  undertaken  a 
detailed  kinetic  investigation  of  this  reaction  using  stopped-flow  and 
high  pressure  techniques.  In  addition,  we  have  employed  uv-vlslble  and 
31p-NMR  techniques  to  characterize  reaction  Intermediates,  as  well  as 
subsequent  substitution  products  when  an  excess  of  phosphite  is  used, 
viz.  Rh(acac)P3  and  Rh(acac)P4-  A  detailed  discussion  of  the  kinetic  and 
structural  data  will  be  presented,  and  the  nature  of  the  catalytic  me¬ 
chanism  will  be  emphasized. 

1.  A.M.  Trzeclak  and  J.J.  Zlolkowski,  Inorg.  Chlm.  Acta,  64,  L267 
(1982). 

2.  A.M.  Trzeclak  and  J.J.  Zlolkowski,  J.  Mol.  Catal.,  19,  41  (1983). 
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KINETICS  OF  LIGAND  SUBSTITUTION 
IN  Pt(II)  AND  Pd ( 1 1 )  COMPLEXES:  THE 
ROLE  OF  THE  DONOR  ATOMS  IN  c-s-POSITION 

M.  Becker,  E.  Hilms,  G.  Tiedtke ,  H.  Volz  and  H.  Elias 

Anorganische  Chemie  III,  Eduard- Z i n t 1 - I n s t i t u t , 
Technische  Hochschule  Darmstadt,  6100  Darmstadt, 
Federal  Republic  of  Germany 


The  kinetics  of  ligand  substitution  according  to  (1) 

MLX  +  Y  MLY  +  X  (1) 

have  been  studied  spec tr opho tome t r i c a  1 1 y  and  conducto¬ 
metrically  at  constant  ionic  strength  (0.2  M  NaC104)  in 
the  solvent  methanol  for  M  =  Pt(II)  and  Pd(II)  and  for  L 
representing  a  monobasic  tridentate  0,N,N  or  0,N,S 
chelate  ligand. 


as  MLX 


D  =  -N(Et)  ,  -S-Et 
x  =  no3“,  Cl" 


The  complexes  MLX  are  of  square-planar  coordination 
geometry1  . 

For  a  variety  of  neutral  and  anionic  monodentate  entering 
nucleophiles  Y  reaction  (1)  follows  rate  law  (2): 

rate  =  ky(Y](MLXj  (2) 

Conductivity  measurements  prove  that  for  X  =  NC>3~  the 
complex  MLX  dissociates,  thus  forming  the  solvento 
species  MLS+  (S  =  solvent  molecule). 

For  a  given  combination  of  ligands  X  and  Y  the  complex 
carrying  the  donor  groups  D  =  -N(Et)p  reacts  considerably 
slower  than  the  one  with  D  =  -S-Et. 

The  attempt  to  fit  the  data  obtained  for  the  second-order 
rate  constant  ky  to  relationship  (3)  reveals  a  very  poor 
correlation  (S  =  nucleophilic  discrimination  factor). 

logky=S-npt+c  (3) 

The  rate  data  and  the  kinetic  effects  observed  for 
various  substituents  X3  and  X^  are  compared  to  the  npt 
values  characteristic  for  the  standard  substrate 
trans-PtpypClj  and  are  related  to  the  specific  influence 
exerted  by  the  cis  donor  groups  0  and  -N(Et)p  or  -S-Et. 

1.  H.  Elias,  E.  Hilms  and  H.  Paulus 
Z.  Naturforsch.  1982,  37b,  1266 
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HIGH  PRESSURE  NMR  STUDIES  ON  TRANSITION  METAL  COMPLEXES 

Ron  L.  Batstone-Cunningham ,  Harold  W.  Dodgen,  John  P. 
Hunt  and  D.  Max  Roundhill 

Washington  State  University,  Pullman,  Washington,  USA 
99164 


The  complexes  [pd(2-methallyl)Cl32  and 
Pd(  2-methallyl  jClCPPhO  mixed  in  CHC1..  solution  show 
syn-anti  exchange  of  the  allyl  hydrogens  in  the  mono¬ 
nuclear  species  and  apparent  2-methally ^  exchange 
between  the  mono  and  di-nuclear  species'1'. 

Proton  NMR  studies  at  pressures  up  to  230  MPa  were 
carried  out  on  these  systems  and  apparent  volumes  of 
activation  for  the  above  exchange  processes  were  ob¬ 
tained.  For  the  syn-anti  exchange  A  \T  =  0t2  cc/mol 
and  for  2-methallyl  exchange  A  V*  =  11^  2  cc/mol. 

These  values  are  believed  to  be  composites  due  to 
the  probable  multi-step  mechanisms  involved.  The 
mechanisms  will  be  discussed  in  the  light  of  this  and 
previous  work  including  the  role  played  by  solvent. 

In  another  study,  the  equilibrium  and  water  ex¬ 
change  kinetics  in  the  high  spin-low  spin  system  of 
Ni(II)  1,4,8,11-tetraazaundecane  in  aqueous  solution 
is  investigated  at  high  pressure  using  17-0  NMR  . 

The  major  goal  of  this  study  is  to  find  A  V  for  the 
high  spin-low  spin  conversion  which  involves  loss  of 
two  water  molecules.  This  value  will  be  useful  in 
testing  ideas  concerning  volume  changes  in  water 
exchange  reactions  • 

1.  For  example  seei  K.  Vrieze,  P.  Cossee,  A.P.  Praat 

and  C.W.  Hilbers,  J.  Organomet.  Chem.  1966,  11, 

353- 

2.  R.J.  Pell,  H.W.  Dodgen  and  J.P.  Hunt,  Inorg.  Chem. 

1983,  22,  529- 

3.  T.W.  Swaddle,  Inorg.  Chem.  1983,  22,  2663. 
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STEREOCHEMISTRY  AND  REARRANGEMENTS  OF  EIGHT-COORDINATE  TANTALUM(V) 
AND  NIOBIUM(V)  DITHIOCARBAMATES  AND  MONOTHIOCARBAMATES 

John  R.  Weir  and  Robert  C.  Fay 

Cornell  University,  Ithaca,  New  York,  USA  14853 


Stereochemical  nonrigidity  is  a  pervasive  feature  of  the  chem¬ 
istry  of  higher  coordination  complexes.  The  first  example  of  an 
eight-coordinate  tetrakis  chelate  that  is  stereochemlcally  rigid  on 
the  NMR  time  scale  was  the  tetrakisfN.N-dimethyldithiocarbamato)- 
tantalum(V)  cation,  [Ta(Me2 dtc)4 ]+.  In  this  complex  the  bldentate 
dtc  ligands  span  the  m  edges  of  a  dodecahedron.2  Reported 
herein  are  variable  temperature  iH  NMR  studies  of  related  tetrakis- 
(dlthiocarbamato)-  and  (monothiocarbamato)-complexes  of  Ta(V)  and 
Nb(V)  ,  [Ta(Ri  ,R2dtc)4  ][TaX6  ]  (&1  ,»2  “Me, Me;  i-Bu,i-Bu;  Me,i-Pr; 
Me.Ph,  Me,C6Hn;  Me,CH2Ph;  X  -  Cl  or  Br),  [Nb(Me2dtc)4  ]C1, 
[Ta(Me2mtc)4  ]  [TaClg  ] ,  and  [Nb(Me2mtc)4  ]  [NbClg  ] .  The  complexes  were 
prepared  by  reaction  of  the  metal  pentahalldes  with  anhydrous 
Na(Rj  ,R2dtc)  or  Na(Me2mtc).  They  were  characterized  by  elemental 
analysis,  conductance  measurements,  and  by  IR  and  NMR  spectroscopy. 

Low-temperature  *H  NMR  spectra  of  [Ta(Me2dtc)4  ]  [TaClg  ]  and 
[Nb(Me2dtc)4 ]C1  exhibit  two  methyl  resonances  of  equal  Intensity, 
consistent  with  the  dodecahedral  mmmm  structure  found  in  the  solid 
Ta  compound.  The  complexes  that  contain  unsymmetrlcal  dtc  ligands 
also  display  two  methyl  resonances,  but  the  relative  intensities 
deviate  from  unity  increasingly  as  R2  varies  in  the  series  [Ta(Me,- 
R2dtc)4  ]  [TaX$  ]  (R2  »  Cg  Hj  j  ,  i-Pr,  CH2Ph).  These  latter  spectra 
indicate  an  equilibrium  mixture  of  mmtnri  stereoisomers  that  differ 
in  the  distribution  of  methyl  groups  between  the  dodecahedral  A  and 
B  sites.  Separate  resonance  lines  for  the  various  stereoisomers 
are  not  observed,  only  the  local  environment  of  the  methyl  groups 
(A-  or  B-site)  can  be  distinguished.  However,  the  population  of 
methyl  groups  in  A  or  B  sites  is  Influenced  by  the  nature  of  R2 . 

The  low-temperature  *H  NMR  spectrum  of  [Ta(Me2mtc)4  ]  [TaClg  ] 
exhibits  four  methyl  resonances  of  equal  Intensity,  consistent  with 
the  dodecahedral  mmmm-C2v  stereoisomer  found  in  the  solid  state 
for  [M(Et2mtc)4 ]  (M  »  Ti  or  Zr).  In  this  isomer,  the  four  sulfur 
atoms  are  clustered  in  all-cis  positions.  Surprisingly,  [Nb(Me2- 
mtc)4 ] [NbClg ]  displays  four  methyl  resonances  of  relative  intensity 
3: 1:3:1,  indicative  of  one  of  the  two  train -C,  stereoisomers. 

At  higher  temperatures,  the  NMR  lines  coalesce  owing  to  a 
metal-centered  rearrangement  process  that  exchanges  methyl  groups 
between  the  A  and  B  sites.  Coalescence  temperatures  are  -52  to 
-76°C  for  the  dtc  complexes  (AG*(-60'C)  ■  11  kcal  mol"* )  and  -2  to 
-15°C  for  the  mtc  complexes  (AG*(25°C)  ■  14  kcal  mol"1).  Activa¬ 
tion  parameters  have  been  determined  by  total  line-shape  analysis. 
The  higher  rearrangement  barriers  for  the  mtc  complexes  point  to  a 
polytopal  rearrangement  mechanism. 


1.  R.  C. 
1975, 

2.  D.  F. 

3.  W.  L. 


Fay,  D.  F.  Lewis,  and  J.  R.  Weir,  J.  Am.  Cheat.  Soc., 
97,  7179. 

Lewis  and  R.  C.  Fay,  Inorg.  Chem.  1976,  _15_,  2219. 
Steffen  and  R.  C.  Fay,  Inorg.  Chem.  1978,  17.  2120. 
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DISSOCIATIVE  SUBSTITUTION  IN  ^-COORDINATE  PLANAR  PLATINUM(ll)  COMP¬ 
LEXES.  THE  KINETICS  OF  SULFOXIDE  EXCHANGE  AND  DISPLACEMENT  BY  BIDEN- 
TATE  LIGANDS  IN  THE  REACTIONS  OF  CIS-DIARYLBIS(DIMETHYLSULFOXIDE- 
PLATINUM(II)  IN  CHLOROFORM  AND  BENZENE 

Santo  Lanza,  Domenico  Minniti,  Peter  Moore,  John  Sachinides,  Raff- 
aello  Romeo.  Martin  L.  Tobe. 

Dipartimento  di  Chimica  Inorganica  e  Struttura  Moleculare,  Univer- 
sita  di  Messina,  Via  dei  Verdi,  98100  Messina,  Italy;  Department  of 
Chemistry  and  Molecular  Sciences,  University  of  Warwick,  Coventry 
CVL  7AL,  England;  Chemistry  Department,  University  College  London, 

20  Gordon  St . ,  London ,  WC1H  OAJ ,  England . 


The  kinetics  of  the  exchange  of  dimethylsulfoxide  with  cis- 
[Pt(CsHs)i(Me2S0)2]  in  CDClj  have  been  followed  by  stopped-flow 
*H  nmr  and  the  rate  law.  Rate  =  (ki  +  k2 [Me2S0] ) [complex] ,  est¬ 
ablished.  At  300  K,  ki  *  1.9  x  10-2s-1  and  k2  =  1.0  x  10-,M-1s“i 
the  latter  pathway  making  a  minor  contribution  that  may  be  due  to 
changes  in  the  bulk  solvent.  The  reaction,  cis-[Pt(C6Hs)2(Me2S0)2!] 

+  bipy  ■  [Pt(CiH5)2(bipy)]  +  2Me2S0  in  chloroform  takes  place  in  a 
single  observable  step  whose  rate  is  determined  by  the  displacement 
of  the  first  sulfoxide  and  the  kinetic  form  is  consistent  with 
competition  between  Me2S0  and  the  chelate  for  a  reactive 
intermediate.  The  reactions  of  the  bis (sulfoxide)  complex  with 
2,2' -bipyridyl ,  1 ,10-phenanthroline  and  l,2-bis(diphepylphosphino)- 
ethane  have  been  studied  spectrophotometrically  in  benzene. 

The  sulfoxides  are  displaced  in  a  single  observable  step  and  the 
rate  law,  -d  ln[complex]/dt  =  kikj[L-L]/(k_i[Me2S0]  +  kstL-L])  + 
k2tL-L],  established.  Only  in  the  case  where  L-L  is  bis(diphenyl- 
phosphino) ethane  does  the  kz  path  make  any  significant  contribution 
to  the  rate.  ki  is  independent  of  the  nature  of  the  entering 
group,  1.9  x  10~2s_1  at  298  K,  AH*  *  15  kcal  mol~i  AS*  =  -  16  cal 
K^mol-1,  while  the  ratio  kj/k-i  is  very  sensitive  to  the  nature  of 
L-L  =  0.055,  0.23,  and  5.12  for  L-L  ■  bipyridyl,  phenanthroline  and 
bis (diphenylphosphino) ethane  respectively  at  298  K.  The  reactions 
of  cis-[Pt(l*-CHj-C$Hi,  )z  (Me2S0)il  are  similar.  A  mechanism  in  which 
the  loss  of  the  first  sulfoxide  is  rate  determining  and  takes  place 
without  assistance  from  L-L  or  the  solvent  is  proposed.  The 
labile  intermediate  thereby  generated  is  partitioned  between  L-L  and 
dimethylsulfoxide  in  the  ratio  k|/k  i.  In  the  case  of  the  diphosphine 
nucleophile  there  is  a  parallel  associative  attack  with  rate  constant 
k2  *  10  M^s-1.  The  ring  closing  reaction  displacing  the  other 
sulf oxide  is  fast. 


269 


TUp25-8 


MOLECULAR  MECHANICAL  ANALYSIS  OF  NON-DISSOCIATIVE 
INTRAMOLECULAR  REARRANGEMENTS  IN  MX6  AND  MX5  SYSTEMS 

John  F.  Celdard  and  H.  Keith  McDowell 

Clemson  University,  Clemson,  SC,  USA  29631,  Los  Alamos  National 
Laboratory,  Los  Alamos,  NM,  USA  8754S 


The  interconversion  of  the  thirty  isomers  of  MXg  and  the 
twenty  isomers  of  MX5  is  being  studied  by  the  use  of  Smart  Monte 
Carlo  molecular  mechanical  calculations.*  The  object  of  the  study 
is  to  determine  the  most  probable  trajectories  for  isomer  inter¬ 
conversions,  and  the  activation  parameters  as  functions  of  the 
M-X  bond  distance  and  strength,  and  of  the  X  group  size.  The  cal¬ 
culations  simulate  gas  phase  behavior.  Rate  constants  are  calcu¬ 
lated  from  the  median  time  of  interconversion  among  statistically 
averaged  ensembles  of  molecules.  The  valence  force  field  uses  a 
pair-wise  multipotential  function  of  angle  about  the  M  atom,  as 
well  as  M-X  bond  restoring  forces.  The  multipotential  function 
simulates  Leonard-Jones  repulsion  to  X-X  close  approach.  The 
force  constants  are  calibrated  by  a  normal  mode  calculation  to 
give  vibrational  frequencies  appropriate  to  the  different  types  of 
MX6  and  MX5  molecules,  from  the  very  rigid  to  the  very  loose. 

1.  P.  J.Rossky,  J.  D.  Doll,  and  H.  L.  Friedman,  J.  Chem.  Phys. 

1978,  69,  4628. 
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OsOj,  REDUCTION  BY  SOME  IMIDAZ0LIDINE-2-THI0NE 
AND  -2-SELONE  LIGANDS 

Franco  Cristiani,  Francesco  A.  Devillanova,  Angelo  Diaz  and  Gaetano 
Verani.  -Istituto  di  Chimica  Generale  Inorganlca  ed  Analitica; 

Via  Ospedale  72,  09100  Cagliari,  ITALY. 

In  HCIO^  solutions .OsO^  reacts  with  the  following  imidazoline- 
2-thione  and  -2-selone1 


^  r 
( 


!  :  S,  Se 


to  give  Os(III)  complexes  ,  according  to  the  reaction 
2  OsO  +  22  HL  +  6  H+ - »-2  [Os(HL) .] +  5  L  +  8H0  (1) 

m  6  2  2 

where  HL  is  the  ligand  and  L  its  oxidation  product, l.e.  the  disulphi_ 
de  or  dlselenide.  Reaction  (1)  takes  place  through  several  elementary 
processes,  among  which  the  rate-determining  step  involves  one  molecule 
of  substrate,  one  of  perchloric  acid  and  one  of  ligand. 

The  use  of  N,N' -di|l^yllmldazolidine-2-thione  (R=R'=Me,  Et)  as 
reducing-complexing  agents  ’  allowed  us  to  stop  the  reduction  at  Os 
(VI)  and  then  to  prepare  the  osmyl  complexes  [OsO^L^  3  ,  where  L  is 

the  disubstltuted  imidazolidine.  On  this  basis,  we  also  hypothesized 
that  (1)  can  occur  via  an  Os(VI)  intermediate,  i.e.  [OsO  (HL)^3  , 

although  this  species  was  never  isolated.  This  hypothesis2  was  con_ 
firmed  on  studying  the  reduction  of  [OsOjLjj  by  means  of  HL  in  pre_ 
sence  of  HClOj,.  The  specific  rate  constants  obtained  for  this  reaction 
are  very  close  to  those  found  for  reaction  ( 1 ) ,  thus  suggesting  that 
the  rate-determining  step  is  the  same  in  the  two  reactions  and  that 
it  regards  the  Os(VI)  — ■»  Os (III)  reduction. 

Casually,  by  standing  [OsOjlj^ClOj,^  in  the  reaction  medium,  we 
verified  a  further  reduction  with  formation  of  new  Os(IV)  complexes ^ 
of  formula  trans-C0sClpL^3(C10i1)p.  It  is  interesting  to  point  out  that 
the  reduction  Os(VI)  -^»0s(IV)  takes  place  with  a  simultaneous „reduc_ 
tlon  of  CIO^-  to  Cl“,  since  no  Cl  ion  was  added  in  the  reaction  medium. 
However,  in  order  to  understand  the  mechanism  of  [OsCljL^]2'*'  formations, 
we  separated  different  compounds  having  formula  ObL^CIO^h ,  which  may 
be  hypothesized  as  the  precursors  of  the  trans-[OsClgLji  ](C10a)?. 

At  present,  we  are  considering  the  opportunity  of  carrying  out 
reaction  (1)  in  different  monoprotic  acids,  in  order  to  clarify  fur_ 
ther  aspects  of  this  complicated  reduction. 

I.  F. Cristiani,  F. A. Devillanova,  A. Diaz  and  G. Verani,  Phosphor  Sulfur 
Relat.Elem. , 12,305  (1982).  2.  F. Cristiani,  F. A. Devillanova,  A. Diaz 
and  G. Verani,  Inorg.Chlm.Acta,68,2l3  0983).  3*  F. Cristiani,  F.A.Devn 
lanova,  A. Diaz,  G. Verani  and  L.Antolini,  Transition  Met.Chem.8,236  (1983)} 

J. C.S.  Dalton. 1261  (1983). 
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COORDINATION  CHEMISTRY  OF  CO  ON  ZnO  SURFACES 
Edward  I.  Solomon 


Stanford  University,  Department  of  Chemistry, 
Stanford,  California  94305,  USA 


He  have  been  generally  interested  in  the  appli¬ 
cation  of  photoelectron  spectroscopy  as  a  probe  of 
the  Interactions  of  small  molecules  with  metal  oxide 
surfaces.  Emphasis  thus  far  has  been  placed  on  ZnO, 
an  active  catalyst  for  methanol  synthesis.  ZnO  is 
also  unusual  from  a  spectroscopic  viewpoint  due  to 
the  observation  that  upon  chemisorption  to  powders^ 
the  CO  stretching  frequency  increases  j>y  70  cm 
compared  to  its  gas-phase  value,  2143  cm  ,  in  sharp 
contrast  to  the  decrease  which  occurs  on  most  trans¬ 
ition  metal  surfaces  and  Inorganic  complexes. 

The  wurtxite  crystal  structure  of  ZnO  provides 
several  chemically  different  low  index  surfaces 
which  have  been  characterised  by._LEED .  The  (1010) 
is  a'dimer"  face  with  Zn  and  0*  ions  arranged  in 
pairs  with  their  coordinatlvely  unsaturated  direc¬ 
tions  19*  off  normal,  while  the  "polar"  faces, 
(0Q£1)  ani_  (000T) ,  are  Ideally  viewed  as  planes  of 
Zn^  or  Oz"  ions,  respectively,  with  their  coordlna- 
tively  unaaturated  positions  normal  to  the  surface. 

Our  studies  thus  far  on  the  interaction  of  CO 
with  ZnO  have  combined  the  techniques  of  angle-in¬ 
tegrated  and  angle-resolved  UFS  and  High  Resolution 
Electron  Energy  Loss  Spectroscopy  (HREELS).  These 
studies  clearly  demonstrated  that  CO  binds  carbon 
end  down  to  the  unsaturated  Zn*  site  on  all  three 
faces,  forming  approximately  linear  Zn-C-0 
complexes . 

These  studies  are  all  consistent  with  an  elec¬ 
tronic  picture  of  CO  actlug  as  a  5o  donor  by  trans¬ 
ferring  electron  density  from  this  weakly  antibond¬ 
ing  orbital,  with  little  or  no  *  backbonding  to  the 
CO  2**  orbital.  This  results  in  a  net  donation  of 
charge  to  the  surface  sine.  Hence,  the  CO  bond 
order  is  Increased  and  the  CO  molecule  is  polarised 
with  some  positive  charge  at  the  carbon. 

This  geometric  and  electronic  structure  picture 
of  CO  on  ZnO  has  implications  concerning  its  reac¬ 
tivity,  in  particular  with  respect  to  the  synthesis 
of  methanol.  The  polarised  molecule  has  a  strength¬ 
ened  CO  bond,  lnitlallty  making  C-0  bond  rupture 
lees  probable,  but  making  the  molecule  susceptible 
to  heterolytlc  attack  _by  dissociated  ,  which  is 
known  to  adsorb  as  Zn-H  and  OH  . 
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ANALOGIES  IN  SURFACE-CHEMICAL  ELEMENTARY  PROCESSES  AND  THE 
BEHAVIOR  OF  COORDINATED  COMPLEXES 

John  T.  Yates,  Jr.,  University  of  Pittsburgh,  Department  of 
Chemistry,  Pittsburgh,  Pennsylvania,  USA  15260 


Structural  and  spectroscopic  studies  of  the  behavior  of  ad¬ 
sorbed  molecules  on  transition  metal  surfaces  have  shown  that  con¬ 
cepts  in  coordination  chemistry  may  often  apply  to  ligand  behavior 
in  chemisorption.  IWo  examples  of  this  relationship  will  be  dis¬ 
cussed: 

NH3  Chemisorption  on  Ni( 1 10)  (1). 

The  Nl{ 1 10)  surface  is  a  ridged  surface  containing  slightly 
electropositive  ridge  atoms  and  slightly  electronegative  valley 
atoms.  A  molecular  imaging  technique,  ESDLAD(2),  has  been  used  to 
image  the  N-H  bond  directions  in  the  oriented  adsorbed  NH3  molecu¬ 
les  by  observing  emission  directions  in  space  when  NH3(ads>  is 
bombarded  by  electrons.  The  results  Indicate  that  the  N-lone  pair 
donor  electrons  form  the  chemisorption  bond  with  single  Ni  ridge 
atoms.  All  azimuthal  orientations  of  the  NH3  molecule  about  the 
normal  C3V  axis  are  allowed  on  this  site.  The  NH3  molecule  is 
either  rotating  or  llbratlng  on  its  site  about  C3V ;  low  temperature 
studies  indicate  that  any  barrier  to  rotation  is  below  1.8  Real/ 
mole. 


CO  Chemisorption  on  Pd(3,4). 

By  using  Infrared  techniques  to  study  chemisorbed  CO  species 
on  small  (75A)  Pd  particles,  we  have  studied  the  chemisorption  of 
terminally -bound  CO  molecules  onto  a  field  of  chemisorbed  2-fold 
brldged-CO  species.  This  process  results  in  a  stoichiometric  con¬ 
version  of  two  bridged-CO  species  into  terminal  CO's  for  each  addi¬ 
tional  termlnal-CO  chemisorbed.  A  model  involving  competition 
between  strong  n-acceptor  species  (2-fold  CO  bridges)  and  weaker  x- 
acceptor  species  (terminal-CO)  is  proposed  as  the  controlling  fac¬ 
tor  in  carbonyl  rehybridization  locally  on  the  surface.  The 
addition  of  CO  to  a  surface  region  containing  brldged-CO  triggers 
bridged  CO  +  terminal  CO  conversion. 

1.  C.  Klauber,  M.  Alvey,  and  J.  T.  Yates,  Jr.,  submitted,  Chem. 
Phya.  Letters.  '  ~ 

2.  T.  E.  Madey  and  J.  T.  Yates,  Jr.,  9urface  Science,  63,  203 
(1977). 

3.  P.  Gelin  and  J.  T.  Yates,  Jr.,  Surface  Science  Letters,  1 36, 
L1-L8,  (1984). 

4.  P.  Gelin,  A.  Sledle,  and  J.  T.  Yates,  Jr.,  submitted,  J.  Phys. 
Cham. 
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CHEMISORPTION  BOND  ENERGY  AND  BOND  ACTIVATION  ON  TRANSITION 
METAL  SURFACES:  CRUCIAL  ROLE  OF  ANTIBONDING  ADSORBATE  ORBITALS 

Evgeny  M.  Shustorovich  and  Roger  C.  Baetzold 

Research  Laboratories,  Eastman  Kodak  Company,  1669  Lake  Avenue, 
Rochester,  New  York,  USA  14650 


An  analytical  and  tight-binding-type  computational  model  has 
been  developed  to  treat  periodic  trends  of  chemisorption  bond 
energies  and  adsorbate  stereochemistries  on  transition-metal 
surfaces. 1  The  striking  finding  is  that  the  antibonding  adsorbate 
orbitals  play  the  dominant  role  in  chemisorption,  so  that  even 
saturated  molecules  such  as  H2  or  CH4  will  typically  behave  as 
acceptors.  The  major  physical  reasons  for  this  are  the  higher 
donor  ability  of  surfaces  (compared  with  metal  clusters)  and 
larger  overlap  with  the  0*  orbitals  (compared  with  0  orbitals) . 
Another  striking  effect  is  the  adsorbate- induced  sp-d  orbital 
rehybridization  of  the  metal  surface  atoms.  These  conclusions 
have  been  nicely  corroborated  in  the  recent  work  by  Saillard  and 
Hoffmann.2  Various  applications  of  the  general  findings1  to  bond 
activation,  work  function  changes,  surface  core  shifts,  heats  of 
adsorption,  adsorbate  registries,  and  surface  diffusion  barriers 
will  be  discussed. 

1.  E.M.  Shustorovich,  R.C.  Baetzold,  and  E.L.  Muetterties, 

J.  Phys.  Chem. ,  1983,  tn,  1100,  and  references  therein. 

2.  J.Y.  Saillard  and  R.  Hoffmann,  submitted,  J.  Am.  Chem.  Soc. 
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ATOM  VS  CLUSTER  REACTIVITIES: 

CLUSTER  ORGANOMAGNESIUM  AND 
CALCIUM  REAGENTS 

Alan  Whetten,  Yuzo  Imizu,  and  Kenneth  J.  Klabunde 

Department  of  Chemistry,  Kansas  State  University,  Manhattan,  Kansas 
USA  66506 


In  order  to  understand  organic  reaction  chemistry  on  metal  sur¬ 
faces,  an  understanding  of  free  atoms  and  small  metal  clusters  be¬ 
comes  imperative.  The  basic  question  breaks  down  to,  "What  free 
metal  particle  is  the  most  chemically  reactive,  atoms  (M),  dimers 
(M2),  or  larger  clusters  (Mx)?“ 

By  employing  modern  matrix  isolation  techniques  in  combination 
with  infra  red  and  UV-visible  spectroscopy,  it  is  now  possible  to 
study  low  temperature  oxidative  addition  reactions  of  isolated  atoms 
and  clusters.  In  the  present  study  the  reactions  of  Mg  atoms,  Mg2» 
m93.  (Mg)x  and  Ca  atoms.  Cap.  (Ca)x  with  CH4,  CH3F,  CH3CI,  CI^Br, 
and  CH3I  were  monitored  at  9K.  Infra  red  spectroscopy  indicated 
that  CH3(M)nX  products  were  formed  with  all  of  the  halides.  No  re¬ 
actions  occurred  with  CH4,  however.  UV-visible  spectroscopy  indi¬ 
cated  that  for  CH3F,  CH3CI,  and  Ci^Br  atoms  were  not  the  reacting 
species.  All  of  the  evidence  indicates  that  M2,  Mg,  and  (M)x  were 
the  reacting  species  to  form  CH3(M)nX  where  n>l.'  In  the  case  of 
CH3I  both  atoms  and  clusters  reacted.  These  experiments  constitute 
the  first  examples  where  <j-bond  breaking  reactions  took  place  on  a 
cluster  but  not  a  single  atom.  Mechanistically  this  allows  a  clear¬ 
er  understanding  of  the  basic  C-X  bond  cleavage.  A  discussion  of 
possible  mechanistic  features  will  be  presented  dealing  with  ini¬ 
tial  electron  transfer,'  bond  energies,  etc. 

Theoretical  work  predicts  that  the  reaction  Mg2  +  CH3X  -*• 
CH3Mg?X  would  be  more  exothermic  than  the  analogous  Mg  atom  reac¬ 
tion.  2  This  is  apparently  the  result  of  the  Mg-Mg  bond  being  ex¬ 
tremely  weak  in  the  free  dimer,  but  relatively  strong  in  the 
CH3Mg2X  product. 

1.  Y.  Tanaka,  S.  C.  Davis,  and  K.  J.  Klabunde,  J.  Am.  Chem.  Soc. , 
1982,  104.  1013. 

2.  P.  G.  Jasien  and  C.  E.  Dykstra,  J.  Am.  Chem.  Soc. ,  1983,  105, 
2089. 
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COADSORPTION  CHEMISTRY  OF  H2  AND  C2N2  ON  Pt(lll):  A  COMMON 
INTERMEDIATE  IN  THE  HYDROGENATION  OF  CYANOGEN  AND  THE  DEHYDRO¬ 
GENATION  OF  ETHYLENEDIAMINE  ON  Pt(lll).1 2 

J.R.  Kingsley,  David  Dahlgren  ,  and  John  C.  Hemainger 

University  of  California,  Irvine,  Department  of  Chemistry,  Irvine, 
California,  USA  92717 


The  adsorption  of  C2N2  on  Pt(lll)  results  in  two  desorption 
states  (a, 6).  The  a  state,  Tg^x-368  K,  is  due  to  the  desorption 
of  molecular ly  adsorbed  C2N2.  The  6  state,  TMX-780  K,  is  most 
likely  due  to  the  recombination  of  adsorbed  CN  groups.  Coadsorp¬ 
tion  of  H2  and  C2N2  results  in  a  surface  nitrene  (1)  which  decom¬ 
poses  to  give  back  H2  and  C2N2  at  430  K.  Decomposition  of  ethyl- 
enediamlne  results  in  the  same  species.  Dehydrogenation  of  ethyl- 
ene-d 4-diamine  shows  that  the  amine  hydrogens  are  removed  first 
in  this  process  followed  at  430  K  by  the  removal  of  the  hydrogens 
from  the  carbons  liberating  C2N2  as  the  final  product.  This  is 
summarized  in  the  reaction  scheme  below.  Under  ultra-high- 
vacuum  conditions  the  reaction  step  dinltrene  *-*  cyanogen  is  re¬ 
versible  while  the  diamine  ■*  dinltrene  is  not. 


/y>7  7T 


(!) 


r  /  //  777  7? 


1.  Supported  in  part  by  the  Office  of  Naval  Research. 

2.  Present  address:  MMRD,  Lawrence  Berkeley  Laboratory,  Berkeley, 
California  94720. 
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COORXIXKAnOV  AXD  CAI11I3IS  Of  JUMORIA  SnTHXSIS  IROK  CAIALTST3 


t,  ».  Taai  Dei-wel  Liao  Shong-quan  Vang  Hong-bin  ghang 
Department  of  Chemistry  aad  Institute  of  Fhyaleal  Chemistry, 
Xiamen  (imoy)  University,  Xiamen,  Chiu 


fha  proposed  cluster  structural  aodel  of  active  site  for  ammonia 
synthesis  on«f-?a(lll)  surface  aad  coordination  aodea  of  (*2^*ds 
are  discussed  together  with  the  raaulte  of  observation  using  altw 
laser  Hasan  spectroscopy ,  The  Raman  peaks  at  1940  aad  2040  cm"1,  which 
have  been  observed  under  actual  reaction  conditions  for  ammonia  synthesis 
at  450  C  on  doubly  promoted  iron  catalyst  (  one  of  typical  industrial 
ammonia  synthesis  catalysts  ) ,  may  be  due  to  HmK  stretching,  correspon¬ 
ding  to  symmetrically  chemisorbed  (Hj)Jldg  species  (l.e.,  double- end-on 
coordination  of  ha#  to  fa's  in  the  outermost  surface  layer,  and  mul¬ 
ti  ple-side-on  to  other  Re's  in  loner  surface  layers)  and  to  unsymmetrl- 
cally  chemisorbed  (>2^ads  "P*e1*8  (l.«. *  single- end-on  to  an  outermost 
surface  Re,  and  multiple- side-on  to  other  fa's  in  lower  surface  layers), 
respectively;  the  Kaman  peak  being  found  at  423  cm-1  m ay  he 
attributed  to  (Re)g— If  stretching ,  corresponding  to  the  U^ads 
species .  fha  1&  situ  Raman  apeetrosoople  investigations 
have  also  indicated  that  the  chemisorbed  dinitrogen,  O^ada  '  rMttxer 
than  OO^g  or  0>H)ad, ,  appeared  to  be  the  predominant  intermediates 
under  ectual  reaction  conditions  for  ammonia  aynthasle  on  iron  catalysts 
at  450  C  and  under  atmospheric  pressure.  She  plausibilities  of  proposed 
coordination  modes  of  O^mta  lt#  hydrogenated  transition  state 
on  7-Re  cluster-structural  active  site  have  also  bean  examined  using 
approximate  quantum-chemical  calculation  (ED90),  the  results  of  which 
■homed  that  with  the  flat-lying  symmetrical  coordination  mode, 
the  total  energy  of  the  system  was  much  lower  and  the  overlapping 
population  between  the  two  I  atoms  waa  laaa  than  that  with  other  single 
-end-on-plue-multlple-al da-on  coordination  modes,  thus  favoring  ehsmi- 
sorptlon  of  *2  and  aetlvatlon  of  MB*  bond.  Those  above  rasulta 
and  tha  known  inverse  isotopic  affect  of  duetarlum  aaam  to  favor 
the  aaaoelativa  aeehanlsn  for  ammonia  aynthaaia  reaction,  fha  intimate 
relation  between  coordination  and  oatalyala  on  ammonia  synthesis  iron 
catalysts  is  pointed  out. 
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STRUCTURE  OF  ADSORBED  BENZENE  MONOLAYERS  ON  THE  RH(lll)  CRYSTAL  FACE 

* 

B.  E.  Koel  ,  J.  E.  Crowell,  C.  M.  Mate  a  i  G.  A.  Somorjai 

Materials  and  Molecular  Research  Division,  Lawrence  Berkeley  Labora¬ 
tory,  and  Department  of  Chemistry,  University  of  California, 
Berkeley,  California  94720 


Benzene  adsorption  on  the  Rh (111)  crystal  surface  has  been 
studied  using  HREELS,  LEED  and  TPD.  The  vibrational  spectra 
establish  that  benzene  adsorbs  molecularly  at  300K  and  is  Tr-bonded 
to  the  surface  with  the  molecular  ring  plane  parallel  to  the  metal 
surface  plane.  Benzene  chemisorbs  with  a  similar  geometry  for  all 
of  the  ordered  and  disordered  monolayers  studied  up  to  the  tempera¬ 
ture  of  decomposition.  Benzene  adsorption  is  only  partially 
reversible;  less  than  twenty  percent  of  the  adsorbed  benzene  desorbs 
molecularly  upon  heating.  The  remaining  benzene  irreversibly 
decomposes,  evolving  hydrogen  and  leaving  a  carbon-covered  surfac^. 

The  nature  of  these  hydrocarbon  fragments  is  discussed  elsewhere. 

2 

Recent  dynamic  LEED  calculations  together  with  the  angle-dependent 
HREELS  studies  reported  here  establish  a  C_  (o^)  bonding  symmetry  for 
the  c(2V  ix4)rect-CgH^  structure.  Several  other  ordered  benzene 
overlayers  can  be  formed  between  300-400K  depending  on  the  benzene 
coverage.  No  large  changes  occur  in  the  chemisorption  bonding  mode 
or  geometry  coincident  with  the  two-dimensional  ordering  phase 
transitions  in  this  temperature  range.  Two  adsorption  sites  are 
observed,  and  the  relative  population  of  these  depends  on  both 
temperature  and  coverage.  Near  saturation  coverages  a  dominant 
fraction  of  benzene  molecules  occupy  hep  hollow  sites  with  C~  (o^) 
symmetry.  Similar  adsorption  behavior  and  surface  chemistry  is 
seen  for  benzene  chemisorbed  on  several  other  transition  metal 
surfaces,  including  evidence  for  two  adsorption  sites  with  C^Co^) 
symmetry. 

The  frequency  of  the  CH  out-of-plane  bending  mode  (YrH)  is  an 
indirect  indication  of  the  extent  of  interaction  between  Benzene  and 
the  metal  surface.  For  the  several  transition  metal  single  crystal 
surfaces  studied  so  far,  the  strength  of  the  metal-benzene  bonding 
estimated  by  the  metal-ring  vibrational  frequencies  or  the  molecular 
desorption  temperatures  is  correlated  reasonably  well  with  the 
frequency  shifts  of  the  y  „  vibration  and  also  with  the  work  function 
of  the  clean  metal  surface.  However,  the  yc„mode  is  shown  to  be 
sensitive  to  the  nature  of  the  adsorption  site,  in  addition  to  the 
chemisorption  bond  strength. 

1.  B.  E.  Koel,  J.  E.  Crowell,  and  G.  A.  Somorjai,  Surface  Sci. , 
submitted. 

2.  M.  A.  Van  Hove,  R.  F.  Lin,  and  G.  A.  Somorjai,  Phys.  Rev.  Lett. 

51,  778  (1983). 

*Miller  Institute  Postdoctoral  Fellow,  Present  Address:  C1RES, 
Department  of  Chemistry,  University  of  Colorado,  Boulder,  CO  80309 
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ETHYLOT  COOBBIMATION  ADD  OXIDATION  OH 
PALLADIUM  SINGLE  CRYSTALS  (Pd(lOO)) 

E.  Stuve  and  R.J.  Had  lx 

Stanford  University,  Department  of  Chemical  Engines ring,  Stanford, 
California  94305 


The  coordination  and  reaction  of  CtH%  with  clean  and  oxygsn 
covered  pd(100)  wan  studied  with  temperature  progressed  reaction 
spectroscopy  (TPRS)  and  high  resolution  electron  energy  loos  spec¬ 
troscopy  (EELS).  Both  di-er-  and  *-bcnded  forms  of  C.L  mare  stable 
at  SO  E  on  clean  Pd  (100).  The  bond  energy  of  the  t-bosM  for* 
ranged  from  6  to  IS  heal /sol .  The  di-o-bended  fern  dehydrogenated 
to  for*  hound  atonic  hydrogen  and  a  stable  intermediate  inferred  to 
be  a  vinyl  species  (OKH.),  this  Intermediate  to  tern  reacted 
further  between  275  end  300  K  to  produce  CB  groups.  Atcxsic  hydrogen 
recombined  to  form  gaseous  Eg  at  its  normal  tdmporaturs  of  360  K, 
while  condensation  and  dehydrogenation  of  CS  groups  occurred  from 
350  to  500  E.  A  p(2*2>0  over layer,  corresponding  to  an  oxygsn- 
palladton  surface  coverage  ratio  of  0.25,  was  sufficient  to  com¬ 
pletely  blech  the  reaction  of  ethylene.  Seme  ethylene  dehydrogena¬ 
tion  end  reaction  with  atomic  enygeu  was  observed  for  lower  oxygen 
cover agaa.  It  was  found  thee  the  emtamt  of  dehydrogenation 
decreased  to  e  2*1  retie  with  toeressiatg  oxygen  coverage,  ea 
expected  for  complete  inhibit ion  of  dehydrogenation  by  p(gx2) 
lelsnde  of  oxygen.  Only  the  v-bondad  form  of  C,H*  warn  stable  cm 
the  surfaca  with  greater  than  0.25  msmoleyer  of  etomto  oxygon. 
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MOLBCULAJt  MECMMXCS  CALCULATIONS  AS 
AS  AD  HI  LIGAND  DESIGN 

tobsrt  P.  Hancock.  V.J.  Tbon,  Jan  C.A.  Boeyans,  nd  H.J.  van  *« 
Univarsity  of  the  WitMtarsrand ,  Johannesburg,  South  Africa. 


The  Molecular  Mechanics  approach  for  the  prediction  of  the  geos* try 
of  polysaine  coaplexea  of  Co(XXX)  and  Si(ZI)  is  briefly  described. 
Apart  from  the  prediction  of  molecular  geos* try,  these  calculations 
are  useful  in  predicting  the  thermodynamics  of  complex-formation  of 
Hi(II)  with  polyeeines.  An  important  consideration  hare  is  that 
account  sust  be  taken  of  the  fact  that  the  M-N  bond  is  stronger  when 
the  nitrogen  is  secondary  than  shea  it  is  primary. 

The  ■olecular  mechanics  calculations  show  the  interesting 
result  that  the  strain  free  Co-S  bond  in  Co(III)  complex**  is  1.92$  X, 
which  is  shorter  than  actually  observed  in  any  Co(ZXI)  complexes  with 
polyemines.  The  reason  for  the  fact  that  the  observed  bond  length 
is  longer  Men  the  strain-fro*  bond  length  is  that  v.d.  Heals 
repulsions  between  Mo  hydrogens  on  adjacent  nitrogen  donors  end 
alkyl  groups  cause  the  Co-S  bond  to  be  stretched  eat  from  tho  strain- 
free  value  of  1.925  X  to  tho  values  of  1.9*  to  2.0*  X  observed  in 
pelynsime  complexes  of  Co  fill).  Thin  is  similar  to  tho  familiar 

Idas  of  radios  ratios  in  solids*  Mors  too  large  anions  eases*  v 
approach  e  too  snail  cation  sufficiently  closely. 

The  snail  else  of  Co(XXX)  thus  densest rated  has  important  des¬ 
ign  consign emcas.  Thus,  in  order  to  stabilise  CodXX)  relative  to 
Me  large  Ce(XX)  ion,  pelyunine  ligands  nest  bs  selected  which  have 
a  low  pocking  density,  i.o.  they  eon  oppress b  tho  snail  Ce(IXX)  ion 
as  tlsssly  as  possible.  Hsloswlar  ■  sc  basics  are  Mas  used  to  rat¬ 
ionalise  Mo  Ce(n)ABo<nX)  radon  potentials.  It  ia  also  demonstr¬ 
ated  that  Mo  M(XXt)  Inn  ia  vary  snail,  sod  it  is  shown  haw  Hi(Il)/ 
M(XU)  tail  potentials  nay  ha  otoilarly  ratlanaliaad.  Tha 
synthesis  at  Ma  novel  aaagisa  ad  VI (XXX)  with  tha  lav  paaklag-daa- 
sity  ligand  l.A.ltriaanaynlnnanana-dl.R'.ir-triasoMaa  ia  deseribud. 
and  ita  stability  ia  ratiansllsad  to  leans  of  Ma  abas*  concepts. 
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ORGANIC-PHASE  COORDINATION  OF  METAL  IONS  BY  MACROCYCLIC  COMPOUNDS 
V.  3.  McDowell  and  B.  A.  Moyer 

Oak  Ridge  National  Laboratory,  F.  0.  Box  X,  Oak  Ridge,  Teanaaaea 
37B31,  USA 


Organophilic  crown  ethers  and  similar  nacrocydic  conpouoda 
enhance  the  extraction  or  phaae  tranafer  of  natal.  leas  iron  an 
aqueona  to  organic  phases  by  organophilic  cation  exchangers  such 
aa  alkyl  phosphoric  acids,  alkyl-aryl  sulfonic  acids,  carboxylic 
acids,  and  B-dikatonss.  The  enhancement  is  synergistic ;  that  la, 
the  offset  of  the  mixture  la  gtaater  than  the  gum  of  the  separate 
of facta  of  the  reagents  used  alone.  Iota  examined  include  the 
alkali  and  alkaline  earths  and  some  of  the  first-row,  transition 
elements.  Characterisation  of  the  organic-phase  com? taxes  indi¬ 
cate  that  the  organic-phase-soluble  salt  of  the  natal"  icin'  la 
coordinated  by  the  macrocyde  with  part  or  oil  of  flit  coordination 
being  supplied  by  chat  ligand.  The  extraordinary  strangth  of  these 
complexes  appears  to  he  derived  item  the  pre-pesltionod  nature  of 
the  coordination  sitae  fit  the  aecrocydic  ligand  and  ee  the  man 
positive  entropies  of  formation  as  rempgrmd  with  monodantata 
ligands,  la  most  oases  the  metal  ion  appears  to  be  aucroemdad  Sy 
the  macrocyde.  Synergistic  ef  fectacra  musk  weaker  shea  etecric 
affects  prevent  this  or  whan  siae-carreapondencp  between  the  ice 
end  macrocyde  cavity  Is  poor.  Bending  strength'  is  also  affected 
by  the  flexibility  of  the  macrocyde  ring  suggesting  that  compli¬ 
ance  of  the  position  of  the  coordinating  atoms  with  the  preferred' . 
three-dimensional  bomdldg  requirements  of  the  metal  lorn  Is  . 

important.  Studies  of  such  complexes  may  contribute  to  the  whder- 
standlng  of  bonding  geometries  et  ioha  IP  solution. 
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STRUCTURE  OF  BENZO- 15- CROWN-5  COPPIR(II)  COMPLEX 

You  Xlao-Zana*.  U  Zhang-Da1 * 3 4,  Yang  Xlng-Shui1,  U  Cun1,  Vang  Ding-Nang*. 
ana  Huang  Jln-Staun* 

'Unlvanlty  of  Nanking,  Nanking,  and  *TujUn  Institute  of  Raaaareb  on  the 
Struotura  at  Matter,  China. 


Tbo  nodal  system  tar  oepper(II)  situated  in  raataUpratalns  baa 
arouaod  naieb  interest  reoeatly.  Iha  struotura  of  tha  UUa  eomplex  baa 
not  boon  studied  jrat 

By  photoepaotroscoplc  method.  It  was  found  that  CufCld^-OHjO 
formad  a  atabta  complex  with  banso- 15-crown- 5  In  acetone  solution.  The 
natal  to  ligand  ratio  of  tbo  complex  la  1:1  and  the  formation  constant  is 
16.4.  Tha  R  spectre  ware  obtained  by  usa  of  Thdol  mulls  and  'H  NMR  speo- 
tra  ware  obtained  in  CD|COCD|  solutions,  which  showed  that  oopper(ll)  ion 
wan  directly  ooardinatad  to  crown  ether  oxygens  and  waa  a  little  farther 
from  Iha  banao  rht 


A  brown  oryatal  nnsnpisx  waa  prepared.  The  composition  of  the  com¬ 
plex  waa  found  to  bo  K^CmQsHbxKHsOJoKCIO*},}*}!^).  its  struotura  has 
been  detonatimd  by  stogie  crystal  X-ray  diffreatiou.  k  batons  to  aacnoe- 
linlc  qvtm,  6l»/e  apaea  grout  with  eu  16. 148(6)4.  bu60.833(5)4, 
o-7.#B8(3)47ge66.BS(3).  VstiTtM*  X-4.  Tha  structure  wee  refined  by 


least*  sguaraa  and  the  seine  of  N  was  0.040 


Our  results  reperted  bare  differ  eignificaatfr  from  those  previously 
reported  of  dUfarent  eoordtoatton  geometry.  Hare  the  crystal  structure 
contains  discrete  fCufCnO.HmXHsO),  ton,  CM*  animw  and  H*0  aseteculea. 
There  is  bydtagsn  bonding  between  coordination  H«0  end  crystal  H,0.  The 
angle  between  the  benao  plane  and  ethor  plana  ia  SB JBP.  The  Cu(H)  ton 
almost  dta  in  tbs  senior  of  tbo  other  oxygens  end  la  eoordlnatad  with  the 
oxygens  of  twe  H»0  molecules.  This  is  a  now  transition- metal-crown  com¬ 
plex  with  a  coordination  number  of  esven- 

1.  Lebn.  JM,  ML  Truter,  at  el„  Struct  And big.  Jft  1, 1673. 

3.  Bereraan,  ML.  J.R.  Wesson,  and  S.N.  Choi.  J.  tom*.  Mm I.  Cham..  37. 
SflgT,  1676. 

3.  laatt,  Ut,  /  dm.  Cham,  toe.,  0ft  7388. 1673. 

4.  Hubei,  ft..  T.  Yaao,  and  K.  Ishiru,  ThtraAedresi  IMt  oft  4881, 1961. 

6.  Holt,  B.M.,  Actm  Oryttal  ,  Sn  B.  37,  1060, 1691. 
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THE  INFLUENCE  OF  CROWN  ETHERS  AND  CEOTTS 
ON  THE  FORMATION  OF  Au"  IN  NON-AQ'JBOUS  SOLVENTS 

David  B.  Wellses.  E.  Jsgsnnsthan  and  J.J.  Lagowskl 

Dapartaent  of  Chealstry,  Tha  Univaralcy  of  Texas ,  Austin,  Tans, 
U.S.A.,  78712 


Crown  athara  and  cryptanda  aaaist  tha  dissolution  of  alkali 
aatals  In  aalnas  and  athara  to  produca  aolvatad  alaetrona  and 
natal  anions. _  Tha  raaction  of  aolvatad  alaetrona  with  gold  aatals 
to  produca  Au”  has  baan  parforaod  la  various  solvents ,  a.g. , 
aathylaalna,  athylaalna,  athylsnadlaalna ,  IMP,  glyae.  Tha 
characterisation  of  tha  Au”  speclas  by  Its  ultraviolet  charge 
transfer  to  solvent  (CUTS)  spactrua  will  be  presented. 

Au"  can  also  be  Obtained  In  sons  of  tha  above  solvents 
alectrochaalcally  using  cryptated  alkali  natal  trifolatas  as 
supporting  electrolytes.  Tha  cyclic  voltaaaetry  of  such  solutions 
reveals  tha  peak  potentials  for  oxidation  of  Au"  and  reduction 
of  Au. 

Attaapts  to  find  a  coaolvant  for  tha  praclpltatlon  of  a 
coaplaxad  aalda  salt  froa  tha  stab la  CS/Au/ 18-crown-6  aaaonla 
solutions  will  ba  discussed. 


SYNTHESIS  AND  CHARACTERIZATION 
OF  SOME  METAL  HAOtOCYCLE  COMPLEXES 


C.  Martinez,  R.  J as  anna  than.  J.N.  Ransden  and  J.J.  Lagowski 

Department  of  Chemistry,  The  University  of  Texas,  Austin,  Texas, 
U.S.A.,  78712 


Complexes  of  cryptanda  (C22,  C21,  C222,  C221> ,  eye  lam, 

tetranethylcyclan,  1,10,  dlthio- l8-crovn-6  with  a  series  of  natal 
ions,  e.g. ,  Cr,  Me,  Cu,  At,  Zn,  Cd,  Hg  have  been  prepared 
and  characterised.  Ths  nature  of  the  binding  of  the  ligand 
to  the  natal  Ion  has  bean  Investigated  using  01  and  Mt 
13  14 

(  C  and  C)  spectroscopy.  The  electrochemistry  of  these 
conplexea  In  non- aqueous  solvents  (CHjCH,  CHjCl^,  SOj)  la 

discussed  In  terns  of  unusual  oxidation  states. 

At reap ts  to  prepare  gold  conplexea  of  nacrocyclic  Uganda 
aa  precursors  for  electrochemical  generation  of  Au”  in 
non- aqueous  solvents  are  described. 
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BIOINORGANIC  ASPECTS  Or  ALKALI  AMD  ALKALINE 
EARTH  CATIONS  -  X-RAY  STRUCTURAL  ANALYSIS  ON 
*» ( fieri t • ) ( banco- 15-crowa-9 ) 


W»S.  Poonla 

Cheniatry  D*f*rtM*t,  Uairaraity  *f  Inter*,  Kkandva  Road, 
Inter*  488001,  India 

D.L,  Hard  and  A. I,  Popov 

Ckeniotry  Dopartneat,  Miehtgaa  State  UtivmUf,  teat  Lanaiag, 
HI  AM 24,  USA 


Vltfc  tk*  altiaata  ala  t*  tkrow  1 igkt  on  tit  ckanical 
prlaciploa  rotated  to  tk*  dlacrlalMtion  botwoon  Na  and  K, 
aad  Mg  and  Co  Ion*  In  kioleflct)  ayatewa  n  fcar*  aadortaken 
tk*  X-ray  cry* tal i  o graph ic  invent! got ioaa  of  a  Ions  Hat  of 
related  (cat loo) (onion) (IlSCS).  (B18C8  •  bonso-l3-cro.ro -3) 
systsas  *e  aa  to  follow  tk*  A*I*a/l ig**4  Prsfsrsncss  of  the 
different  cation*  under  cannon  condition*.  In  tk*  press*! 
report  «•  diacnaa  tk*  ktrnetnrol  aspects  of  Ma(Pic)(Bi8CS) 
(okere  pic  la  plerate)  rla-a-ria  tkeee  of  tk*  otkor 
(catlon)(pia)(Si9C8)#  ay  stows  at  ad  led  byu. 

N* ( pie ) (R18CS )  kaa  keen  fated  to  bo  an  *n ion-paired 
til  coaplex  wherein  tk*  crown  cholatoa  through  all  the  fir* 
oxygen*  (Na-O,  8.40  to  2.80  A)  and  pie  act*  an  *  kldentate 
tkretfk  phaaoxid*  (Na-0  ,  2.38  A)  and  an  ortko-nitro  oxygen 
(Na-ONO,  2. Si  A).  Tk*  C*(pie)(N18C8)  ayaton.  Interestingly, 
present*  also  a  cenparakle  pictara  laatead  of  tk*  expected 
aaadwiak,  with  tk*  only  Additional  feet ar*  In  tk*t  tk* 
eatien  beeonte  ek*Iat*d  tkreagk  tk*  petre-oltr*  function  of 
tk*  pic  belonging  to  tk*  adjacent  noloonl*  of  tk*  eonplos  in 
tk*  lattie*.  Tk*  Lew!*  a*  14  etatoa  of  Ka  will  k*  dlaoaaaad 
•long  with  that  *f  tk*  otter  Cation*  t*  explain  tk*  raoolta. 


Ttfp  2  7- 7 


THE  EFFECT  OF  SOLVENT  ON  METAL  ION  FLUX  THRQUW 
MACROCYCLE  MEDIATED  MEMBRANES. 

Read  M.  Izatt,  Don  N.  McBride,  Jr.,  Philip  R.  Brown,  end  James  J. 
Christensen 

Brigham  Young  University,  Provo,  Utah  84602 


Me  have  incorporated  various  parameters  associated  with  the 
aacrocycle-mediated  flu*  of  metal  ions  through  liquid  membranes 
into  a  aatheaatical  model  of  the  transport  process. I*3  Four  of 
these  parameters,  the  partition  coefficient  of  the  species  present, 
log  K  for  aetal  ion-macrocyde  interaction,  the  diffuaivity  of  the 
various  species  and  the  thickness  of  the  unstirred  boundary  layers, 
are  affected  directly  by  the  solvent  used  to  fora  the  aeabrane. 

Me  have  conducted  transport  experiments  using  several  halocarbon 
solvents  so  that  the  physical  characteristics  of  the  solvents  can 
be  analyzed  in  relation  to  flux  rates. 

Dicyclohexano-1 8-crown -6  was  used  to  aedlate  the  flux  of  sodium, 
potassiua,  rubidium,  cesium,  calcium,  strontium,  and  barium 
through  membranes  made  of  dichloromethane,  trichloxoaethane,  tetra- 
chloroaethane,  1,2-dichloroethatte,  1 ,1 ,2-trichloroethane,  and 
1,1,2,2-tetraChloroethane.  The  relative  flux  rates  for  these  mem¬ 
branes  were  found  to  have  distinctive  patterns  for  monovalent  and 
divalent  cations.  The  flux  rates  have  been  compered  with  various 
physical  properties  of  the  solvents  to  examine  possible  correla¬ 
tions  between  these  properties  and  the  flux  of  the  aetal  ions. 

1.  J.D.  Laad>,  J.J.  Christensen,  J.L.  Oscerson,  B.L.  Nielsen,  B.N. 

’  Assy,  and  R.M.  Izatt,  J.  An.  Chen.  Soc..  102.  6820-6824  (1980). 

2.  J.J.  Christensen,  J.D.  Lamb,  P.R.  Brown,  J.L.  Oscerson,  and 
R.M.  XZatt,  Bap.  SCI.  Ttchnol ■ ,  16,  1193-1215  (1981). 

3.  D.M.  McBride,  Jr,,  R.M.  Izatt,  J.D.  Lamb,  and  J.J.  Christensen, 
in  Inclusion  Coapaunds .  J.L.  Atwood,  J.E.D.  Davies,  and  D.D. 
MacNicol ,’  ads. ,  Academic  Press,  in  press. 
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MACRQCYCLB-MBDIATBD  CATION  TRANSPORT  FROM  METAL  ION  MIXTURES 
USING  A  TOLUENE  EMULSION  MEMBRANE  SYSTEM 

Reed  H.  Iiatt.  David  V.  Dearden,  Evan  R.  Witt,  Don  W.  McBride,  Jr., 
and  Jaaes  J.  Christensen 

Bright*  Young  (diversity,  204  ESC,  Provo,  Utah,  U.S.A.  84602 


Metal  separations  Pros  various  mixtures  of  alkali  metal , 
alkaline  earth  metal,  Cu24,  Zn24,  Ag4,  Tl4,  and  Pb24  nitrates  were 
studied  in  an  emulsion  membrane  system  similar  to  that  described 
earlier.1*4  The  membrane  consisted  of  a  water  in  oil  emulsion 
composed  of  0.050  M  LigPgOy  in  HjO  and  0.020  M  dicyclohexano-18- 
crown-6  (DC18C6)  in  toluene  with  sorbitan  monooleate  serving  as 
surfactant.  The  emulsion  was  placed  into  an  aqueous  source  phase 
solution  of  the  metal  nitrates  of  interest.  Of  the  cations 
studied,  Pb24  was  transported  most  rapidly  and  selectively.  The 
selectivity  of  the  system  for  particular  cations  is  governed  by 
the  relative  If^-DCira  and  *P?°74"  complex  stabilities.  For¬ 
mation  of  a  sufficiently  stable  >P»4-DC1BC6  complex  is  necessary 
to  partition  cations  into  the  toluene  membrane,  and  formation  of 
a  more  stable  H‘4-P2074*  complex  is  necessary  to  strip  cations 
from  the  membrane  into  the  receiving  phase. 

1.  M.P.  Biehl,  R.M.  Izatt,  J.D.  Lamb,  and  J.J.  Christensen,  Sep. 
Sci,  Teohnol. .  17,  289-294  (1982). 

2.  R.M.  Izatt,  M.P.  Biehl,  J.D.  Lamb,  and  J.J.  Christensen,  Sep. 
Sci.  Techno!.,  17,  1351-1360  (1982). 

3.  J.J.  Christensen,  8.P.  Christensen,  M.P.  Biehl,  S.A.  Lowe, 

J.D.  Lamb,  and  R.M.  Izatt.  Sep.  Sci.  Technol..  IS.  363-373 
(1983) .  - 

4.  R.M.  Izatt,  D.V.  Dearden,  D.W.  McBride,  Jr.,  J.L.  Oscar son, 
J.D.  Lamb,  and  J.J.  Christensen,  Sep.  Sci.  Technol. .  in  press. 
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ELECTROSTATIC  AMD  REDOX  REFECTS  ID  AQUEOUS  COMPLEX  I OHS 
WITH  CHARGED  SIDE  CROUPS 

George  I.H.  Hanania 

American  University  of  Beirut,  Beirut,  Lebanon. 


Complex  ione  containing  ligands  with  acidic  side  groups  provide 
convenient  models  for  the  study  of  intramolecular  charge  effects. 

Two  aapects  to  consider  are:  the  effect  of  coordination  to  the  metal 
on  the  acid  strength  of  ionising  side  groups,  and  the  thermodynam¬ 
ically  corresponding  effect  of  side  group  ionisations  on  the  redox 
properties  of  complex  ions.  Systems  that  we  have  investigated  inc¬ 
lude  the  iron,  and  some  copper,  complexes  of  ((-coordinating  hetero¬ 
cyclic  ligands,  as  well  as  the  imidasole  complex  of  ferrimyoglobin 
and  cobalt  derivatives  of  vitamin 

The  acid  dissociation  data  show  very  marked  increase  in  the  acid 
strength  of  side  groups  resulting  from  coordination  of  the  ligand  to 
a  central  cation.  The  effect  is  characterised  by  two  main  features: 
it  ia  essentially  an  enthalpy  effect,  the  entropy  of  ionisation  being 
substantially  the  same  in  the  free  ligand  as  in  the  complex:  and  it 
is  cumulative,  in  that  its  negnitude  depends  on  the  electrostatic 
charge  of  the  metal,  and  on  the  extent  of  enhanced  stabilisation, 
through  electron  delocalisation,  of  the  conjugate  base  of  the  group 
in  the  complex. 

The  01  variation  of  reduction  potentials  for  iron(III-n)  syst¬ 
ems  of  the  above  type  gives  a  swssure  of  the  difference  in  free 
energy  of  ionisation  of  acidic  side  groups  in  oxidant  snd  reductsnt 
ions,  which  is  itself  the  cumulative  effect  of  electronic  and  elect¬ 
rostatic  factors.  Tbs  latter  factor  can  be  theoretically  evaluated 
by  applying  tha  Tanford-Kirfcwood  modal  of  intramolecular  electro¬ 
static  interactions,  as  modified  by  Shire,  Hanania  A  Gurd  (Biochem¬ 
istry,  J_3,  2967  (1974)),  for  calculations  on  globular  proteins. 

This  discrete-charge  model  enables  the  computation  of  electrostatic 
contributions  to  tha  observed  pH  variation  of  reduction  potential 
at  given  ionic  strength  and  temperature.  From  theee  results,  the 
electronic  contribution  can  chan  ha  assessed. 

He  have  recently  extended  tha  above  treatment  to  three  typee  of 
((-coordinating  Uganda:  hydroxy- 1,10-phenenthrolines,  2-pyridinaald- 
oxlme  and  2,6-pyridinedialdoxiiie,  and  2 , 2 '-pyridyl inidexoline ,  tha 
last  being  a  lass  strongly  conjugated  system  than  tha  others.  The 
results  of  reduction  potential  measurements  and  electrostatic  calc¬ 
ulations  show  that  the  electronic  factor  is  dominant  in  complex  ions 
where  tha  ligand  is  highly  conjugated.  Electrostatic  differences 
which  appear  among  the  various  complexes  can  be  interpretsted  in 
terms  of  tha  number  and  position  of  ionising  sids  groups,  as  well  as 
the  degree  of  electron  delocalisation  Involved. 
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TOTAL-Lia"  MOUCULAR  ASSCHSLItt  OOMKMKB  W  OOTACIAL 
HEtALLOKACROCYCLKS.  CHEMICAL  AXD  PHTSICAL  S1UDIB8 


Deportnont  of  Cheats try ,  Rorthvootern  Oglnnlty,  ivoneton, 
Illlnola  60201  USA 


Thla  lecture  outlines  mi  sfflescloua  approach  to  tbe  control 
of  aolecular  stacking  tataractlons  In  lov-dlaenslonal  olsed  valance 
aaterials  by  locking  partially  MUtMl  astalloaacrocycloo  togothor 
In  a  faca-eo-faca  orlentaton*  for  axanpla,  Roping  of  tha  cofa- 
clally  joined  polyoara  (M(MacX>)a  (N  »  Sl,Ce,Sn;  Mac  "  aaerscyela 
auch  as  pbthalocyantna)  frith  halogen  (I.ihj),  aitreeyl  (W0W% , 
M0Pre,  ROSbPj),  or  blgh-potaOtlal  galoot*  (TCMQ,  DOQ)  electron 
accaptora,  or  alloying  anodic  alactrothanlcal  tWkttqwM,  raaulea 
In  abroad  fondly  of  robust,  salable,  OSH  to  anon  tally  stable, 
alactrlcally  condo c tiro  aocrBaplnanlaa  with  A  bahetdatHl  raaga 
of  "tunable*  chenieal  and  physical  characteristic**  the  nab 
notarial*  have  bee*  characterised  by  *  battery  ef  ybyelealtech- 
nlquaa,  Inc lading  X-ray  dlff rhettOm,  static  Uigoetlc  euSeap- 

tlblllty ,  solid  stats  mm,  spocalbr  reffectsace,  tngfdMtdi  tr 


tlblllty ,  solid  stats  mm,  daaa 
and  optlear*p*ct«*copy,  mott 
alactrle  peeor,  and  variable  t« 
conductivity*  Nluft  la  aswrgiog 
tight-binding  conduction  bandog 
charge  t  rdneport  collective  pbs< 
tha  erdiUactere  bf  thditotdftiii 
of  latttcb  gdfctdoi,  sad^lW'  da* 


raffsttfshrs.  traasatteatda  tr 
-num,  thawo- 
itare  tear-probe  d<r  MsttHttl 
intfcrtgaiag  dldcora  of  Wt  ■' 


•a-mkim 

vt,  *  v:yvV.s & r. 


Mtaiy  coMoctod  «ith 
Witty,  «H*  identity 


In  rhta 
synthesis  of 

nolscular  hybrid  "alloys*”  Ihaao  oetallentctocyels -based  nstoriala 
can  bo  fabricated  into  strong,  fleslble,  orlontod,  owvtroonsntslly 
stabls,  alactrlcally  conductive  files  sal  tftbars* 
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INORGANIC  POLYMERS  AS  CHEMICAL  DERZVATIEATIOK  AGENTS  OP  OXIDATIVELY 
UNSTABLE  HXTAL  ELECTNOOBS:  TO  NICKEL  ELECTRODE 

Andrew  B.  Bocsrsly .  Sujit  Slabs,  and  Brian  0.  Humphrey 

Princeton  University,  Department  of  Chemistry,  Trick  Laboratory, 
Princeton,  New  Jersey  0S5AA  -  USA 


Anionic  eetallocyenlde  complexes  of  tbe  fore 
[M(CN)6-*ll^  (M-Fe,Nn,Mi)  <L-B^),iO,CN,  Histidine,  21'  bipyti- 
dlne,  1 , 2-cyclohs*y  ldlsnlee)  esnbe  immobilised  op  N1  electrodes 
by  potencies tating  'tie  electrode  la  aqueous  solutions  of  the  an**, 
lone.  The  surfecs  coear  ah*  obtained  ta  shown  to  be  a  function  of 
composition  of  derlvatltlnc  eolation,  nickel  Surface  pretreatieMf ,, 
electrode  potential,  and  the  reaction  tine.  Diffuse  reflectance 
(FTI1  end  U.V. -risible)  spectra  of  derlvatlaad  N1  surfaces  show  a 
cyano  bridged  Mawtelllc  structure  Indicative  of,  s  81 2+  substitu¬ 
ted  Prussian  bigs  Ilk#  politer.  The  cyclic  vaite— ftftan  of  mtr- 
face  i— oblUeed  ms^OWe.Ru)  shows  doe*  to- ideal  electro¬ 
chemical  behavior.  These  eurfecee  an  very  stable  .with  <vlOK  lose 
on  >  18,000  potential  cycles  between  Te“  end  Ts”1  state,  tbe  H. 
value  end  the  sheas  ef  the  Serf eoe  cyclic  weltppatyic  ntve.sgre 


WZisiim 


m 


.  -- 


TUp2#-3 


IMIDAZOLES  AND  PYRAZ0LE3  OH  POLYMSSS:  MM  ROUTES  TO  SELECTIVE 
TOH- EXCHANGE  RES 1*8 

Suresh  X.  Sahni,  Willem  L,  Drieasen  and  Jta  Reedijk 

Department  of  Chemistry,  State  University  Leiden,  Oorlaeua 
Laboratories.  P.0.  Box  9502,  2300  RA  Leiden,  the  letherlande 

The  development  of  new  economic  and  efficient  methods  to  trap 
toxic  and  precious  metals  has  increased  recently.  The  low  degree  of 
selectivity,  large  loss  of  Material  and  liaeited  possibility  of 
recycling,  associated  with  the  sure  eo— only  need  Methods  of 
conventional  ion-exchange  reains  and  solvent  extraction  involving  the 
use  of  chelating  Uganda  are  responsible  for  this.  Chelating  ion- 
exchange  reains,  offering  aatgr  advantages  over  the  existing  Methods, 
appear  to  be  better  taels  to  deal  with  these  problem  of  depleting 
resources  of  precious  Metals  and  increasing  pollution  of  envifonssut 
with  toxic  netal  ions.  The  ligating  heheviour  of _ several  uultidentste 
i aids sole  and  pyraxole  derivatives  towards  transition  Metal  ions  has 
been  studied  in  detail,  in  recent  years.  In  view  of  their  versatile 
chelating  properties  and  aarked  ability  to  hind  certain  Metal  Iona 
strongly,  several  of  such  ligands  have  been  anchored  onto  cross- 
linked  styrene-divinylbenxene  copolymers  to  evaluate  their  selective 
ion-exchange  characteristics.  Hew  synthetic  routes  have  been 
developed  to  obtain  chelating  ion-exchange  resins  devoid  of  possible 
inter-  and  intra-strand  cross-linkings  and  having  varied  degree  of 
steric  constraints,  contributing  to  their  high  capacity  and 
j.-i^ctivity,  respectively. 


Sohomatia  structure  of 
a  mtal  ofcel atmd  by  a 
polymnrio  ligand. 

L  *  pyr<uoU,  imidoaol* 
or  rolatod  ligand. 


the  to -developed  chelating  ion-exchange  reains  and  their  natal 
complexes  (studied  both  in  minnow  and  non  Manama  asdia)  haw  bean 
characterised  on  the  basis  of  their  ualytkeal  properties  and  bp 
naans  of  spectral  (infyared,  ligaad  field  and  epr)  Methods  in 
conjunction  with  their  elemental  amlyaia.  An  stteagit  has  bom  nado 
to  dntitf  »  possible  mlwlmahiy  %**mw  ** 

«holstlnd  <ira  «nhtmr  rastm  mi  gsa-try  of  their  mmi  ooagMmo 
and  tberoie  ylsgwt  by  the  meric  ft»W*  hoo  aim  bom  omlmmd. 
9ho  cbolstiag  rmias  m  fw  rtHlrt  have  bom  torn*  bo  bo  aoloetivo 
for  eopper(n)  bom  i«  the  j*  tggi  md  )WMN  oweoityMieh 
is  n  ifWj|MW<IJL»  *i*h  som  of  the  icm»Ml«ny  available  ebslatiag  ion 

VMRHppf  UmIwI'  n 


TVfH-4 


imwu  tm  NonBw  or  nuwcum 
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i.  Owoh  ud  J.J.  l  i—n 

Doportaaat  of  Cliwiitry,  Dm  Oalvorolty  of  Tomb,  Aaotia,  lw, 
D.8.A.,  70712 
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PHASE-TRANSFER  CATALYTIC  ACTIVITY  OF  CROWN-ETHERS 
BONDED  TO  A  POLYSTYRENE  MATRIX 

Pier  Lucto  An«  111,  Fernando  Mon  Una  rl  and  SUrlo  Otdei 

Caatro  C.N.R.  and  letltato  di  Chime  a  Industrial*  dell'Unirerslta' , 
VU  C.  Golgi  19,  20133  Milano,  Italy 


Polymer- supported  crown-ethers  la-d  and  2a-d  (4.5-62*  ring 
substltutloe)  hart  baan  obtained  by  reaction  at  l(  craii-Uaked  cklo- 
rouetkylaUd  polystyrenes  art*  Chydronymetkyl)  and  («*>  -hydroxyno- 
nyO>l8-croM-6,  respectively. 


®Q, 


CHjOCCH^CHj 


la-d  n  •  O 
2a-d  a  -  8 


Their  pkaae-tranafer  catalytic  activity  has  been  tested  tn  anion 
promoted  nucleophilic  aliphatic  substitutions  (eq.  1),  and  compared 
»i*  k*t  od  s  tree  tar  ally  similar  wlsUt  crown-ethers,  and  of  poly- 
ner-sepported  and  soluble  phoephoalum  eatu. 


1-CjHjyail.s  ♦  r  - 

Y  -  1,  Br,  CM,  $C1I. 


** ««1TY 


4  MeeO 


(eq,  1) 


fly  depends 
nucleophile, 


A*  for  tm  related  < 


parameter e  i 


of  a  apa- 


;  mtte,  phaaa-traaefer 
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DE  TERM  HAT  I  ON  OF  TIC  SOLUTION  STRUCTURE  OF  Cr3* 
AND  Mo*4  COMPLEXES  IV  *H  NMR  SPECTROSCOPY 


J.  Ivan  Lapp.  Robert  <1.  Slanchlnl,  Charles  A.  Croon,  Suelo 
Kalzakl ,*  Rorlo  Koine*  and  M.  Douglas  Wheeler 


Mash.  State  Unlv.,  Oept.  of  Chanlttry,  Pullman,  HA  99164;  *Rara 
Honan's  Unlv..  Nara  630.  Japan:  ♦China  Unlv..  Chime  790.  Japan 

It  Is  not  uncoaaon  to  bear  or  read  stateaants  about  the 
inability  to  do  AMR  studies  on  Cr3*  systeas.  In  a  recent 
chapter  on  orgonochron1en(Hl)  complexes  Espenson  unite,  "Nest  of 
the  aethods  used  to  detect  CrR2  and  to  follow  Its  reactions  ore 
based  on  UV-vtsIble  spectrophoteaetry.  It  has  played  a  meb  aero 
prominent  role  In  the  experlaental  studies  than  In  aany 
organoaetalllc  systaas  owing  to  the  paraaagnetlsa  of  these 
complexes  which  have  three  unpaired  electrons  and  are  thus  not 
amenable  to  study  by  nar  techniques.*1  The  long  electron-spin 
relaxation  times  associated  with  Cr3*  cause  antraae  broadening 
of  the  *H  NMR  resonances.2 


However,  we  have  recently  deaonstretad  that  *H  MU  Is  an 
effective  probe  of  Cr3*  stereochemistry.  He  Neve  found  that  m 
comparison  to  *H  Hit  spectra,  much  narrower  (bp  a  faster  of  "30) 
and  better  resolved  resonance  signals  are  observed  whan  «H  NMR 
spectra  ere  obtained  for  Cr34  coaplenes.  For  exaaple,  we  have 
shown  that  *H  NMR  will  resolve  gamine!  d  outer  ana  an  a  chelate 
ring.3 


A  c apprehensive  study  of  mult Ident ate  eat ne-carhoxy late  and 
amino  acid  complexes  has  been  Initiated  to  dot online  the  potential 
of  *H  MR  as  a  structural  probe.  Stereospectftcally  deut crated 
ligands  have  been  sydthdslsei  by  rsperted  procedures.4  IMF  have 
found  that  sene  previously  accepted  solution  structures  which  ‘form 
the  basis  of  extensive  studies  are  aost  likely  Incorrect.  For 
example,  we  have  found  that  betwoen  pH  3.5  and  pM  6.S  Cr(edta)- 
1s  sexadentate,  a  structure  pot  currently  widely  accepted.  He 
Have  aide  disonetretad  that  *n  NMR  can  be  used  to  affaetlVely 
probe  t*e  structure  «f  mo3*  cmnpTuxes.  These  aspioratory 
studies  suggest  that  «H  MR  wilVhe  ef  earns <l#«rebte  value  to 
many  investigations  Involving  Cr3*  end  Mo34  chemistry. 
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m  trmoca&asm  or  couo,T<m>  camra*  of  *13*  aid 
smsTirmo  adsa  mtm  mm.  shcthmoopt 

Shuajl  DC  Mao1,  Chris  Marlcoodl,  twu  J.  Rxlaaorlc2,  8.  I. 
Trlfuoovlc*,  and  lodla  Douglas 

Dapartnant  of  Chaalstry ,  Alvars  1C;  at  Pittsburgh,  Pitta  burgh,  M, 
15260,  OSA 

— itsyraa^Ai^j(^ir^ns£jtiiM£ir^TT^ - 

quloquadaotata  llgaodtWt  eaa  fern  thraa  twarte  Qo<  III) 
coaplaxaa  with  tha  6th  fMlCtaa  actagM  by  «  aaUaattta  ligand 
sack  as  BjO,  KOj  or  Or. 


cla-agoatorlal  traas  ■  a  warn  rial  da-polar 


raaolta  dapanda  aan  tha  awhatitaaat  on  tha  aacaadary 
at  liana*  &  I 


donor  aitragaa  aad  tha  licaad  ta  tha  6th  position.  Oaoorally, 

K  -  alkyl  only  tha  da  aaaatarlal  1  sonar  (oraa  la  any  ahoadaaea  and 
whaa  1*1  hath  tha  da  sanatoria!  pal  tha  trass -nauafcorlal  aaa  ha 
laoUtad.  do  far  tha  anly  elf  solar  laanar  raportod  haa  bona  tha 
oaa  with  k  -  -CljCOOC  aad  X  »  k",  [Oa{*dta)lr] .  Mo  rapart  horn 
tha  ronulta  of  a  stady  of  tha  afaraadhaadatty  of  hath  tha  da- 
•tawtorial  aad  tha  trssa-aaadorlal  lanaota  ad  aih  with  <£{TlD 
and  Or  and  So  da^Sdorlal  laanar  sf  t-anthyl-ad*  with  Mill) 
aad  OP.  Oar  rooaits  ara  aaayaraJ  dt*.  than*  aiftaady  ohr aland  by 
othar  growpa  far  atdlar  aaulMBi  «Ath  CO)  aai  #  la  tha  6th 
poatklan.  huila  llffaranpa*  ara  Uaawaand  la  tacaa  of  tha  haoaa 
structural  yaraaatara  for  til  (0KaUi)i)]a  Ion  and  attributed 
laiyah  to  tha  dlffatfat  eoordt anting  ahilltias  of  CT  aad  MO, 
tral  aad  addlo  OjO  sotdtons  anew  rwa  aad  both  satactlvaly  aad 

Ihs  aaalytls  at  tha 
ahtatalhc  **  spsttra 
as  yattama  fat  tha 
tUlt^rhaotOad aplltty 


Mftnitr,  SiUwla  <hd  422, 
hibofil  Salvaralty,  MM 
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ISOTROPIC  AID  AIISOTROPIC  EXCBAIOE  IITIRACTIOIS 
BETWEEI  TRAMS IT 10 I  METAL  10X8 

A.  Bencini,  1 . 8  .8 . E . C . C . ,  C.I.R.,  Florence,  Italy 
C.  Benelli,  D.  Oatteschi.  C.  Zanchini,  University  of  Flo¬ 
rence,  Florence,  Italy 

A . C .  Fabretti,  O.C.  Franchini,  Univaraity  of  Modena,  Mo¬ 
dena,  Italy 


laotropic  exchange  intaractiona  are  reasonably  veil 
understood  for  dinuclear  copper  complexes1,  but  such  less 
is  known  about  couplaa  of  different  metal  ions  and  about 
tri-  and  tetranuclear  coaplaxes.  Another  field  vhere  still 
our  understanding  does  not  go  very  deep  is  that  of  aniso¬ 
tropic  exchange. 

In  fact  it  has  long  been  knovn  that  the  anisotropic 
exchange  term,  vhich  is  present  in  the  spin  hamiltoaian 
for  couples  of  natal  ions,  is  deterained  by  the  interac¬ 
tion  between  one  ion  in  its  ground  state  and  the  other 
ion  in  one  of  its  excited  states2,  but  up  to  the  present, 
no  systematic  attempt  has  been  made  to  obtain  reliable 
estimates  of  these  interactions  in  seriea  of  homologous 
complexes.  Recently  ve  reported  some  results  regarding 
di-u-hydroxo3  end  di-u-asidd*  bridged  copperdl)  comple¬ 
xes,  in  vhich  some  useful  correlations  vers  made  on  the 
electronic  atructure  of  the  complex**  and  the  principal 
values  and  directions  of  the  sero-ffeld  splitting,  tensor, 
obtained  through  single  crystal  EPR  spectroscopy. 

We  Vieh  to  report  other  data  oh  several  series  of 
di-  and  tri-nuclear  complexes  involving  copper ( II )  and 
also  other  ions,  With  a  variety  of  bridging  ligands,  so¬ 
me  of  vhich  rare  especially  designed  to  provide  asymmetric 
bridges,  thus  favouring  the  formation  of  hetorodlaueleur 
species.  The  experimental  data  rill  he  dieeaesed  within 
the  frame  of  exiating  theories,  and  also  to  calculations 
will  he  used  in  order  to  relate  the  ohserveg  isotropic 
end  anisotropic  exchange  contribution  to  the  electronic 
etrvotnro  of  the  eoapienee. 


1.  D.J.  Hodgson,  Frogr.  Inorg.  Che*.  1975 ,  18.  1T3|  V.g. 
Hatfield,  ACS  By  up.  Ser.  *975,  Ro .  5,  10l, 


2.  3.  Kenamori  "Magnetism* i  <J,t.  Redo  and  M 
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Academic  Press,  lev  lork,  19634,901.  1,  p.  1st. 

3.  ft.  Bead,  A.  Beneioi  and  ft.  gattaaehi,  ,t.  da.  Cfcem. 
Son.  1933,  id,  T61. 

t.  L.  tanei,  A.  Seaciai  and  D.  Oatteochi,  Inorg.  Chea. 
in  prees. 


A  TENTATIVE  INTXXPtETATION  Of  UK  SPECTRA  OF  THE  "PLATIHUM  BLUES" 

Philipp*  AKKIlABAUfiA*.  Paul*  CAST  AIT**,  Michel  GEOFFRCfT*  and 
Jaan-Piarra  UUEElff**. 

n  Depart —ant  A*  (Xini*  Phyaiqaa,  30  Qaai  Ernaat  An* trait,  1211 
CMEVK  A  (Snlaaa) . 

an  Laboratoir*  da  Chiaia  da  Coordination  da  CURS,  205.  rout*  da 
Sarboona,  31*00  TOULOUSE  (Franca) . 


”P latinos  blues"  ara  aaa  of  tha  aaat  curio**  specie*  belonging 
to  the  platiaaa  faaUy  c nop  1  aaa*.  Sadoad,  independently  of  their 
o—aoal  bio*  color,  chap  obibit  |*r*n»itic  pro portia*  in  contrast 
to  the  ii—potU  babaaiaat  of  tha  plot!  a— (It)  and  plntiu— (XV) 
caoplaaa*. 

Saaaaal  r«port*  of  BPS  *pactra  appear od  in  tka  liter etur*^1'5^. 
0—  of  th— (2)  vaa  related  to  the  only  nonocryetal lin*  *paciao  yet 
iaolatad  and  allowed  the  deterniau tioo  of  the  corresponding  g-tanaor 
the  hyp*r fin*  structure  being  only  obaerred  on  th*  eolation  spectra. 

Ht  succeed  in  obserriag  a  oatl-raaolead  ipactrup  ralatod  to  a 
powdarod  aaapla  of  a  bln*  oe— Inn  prepared  fro*  1-— thylhydaatoia, 
that  offer*  th*  possibility  of  probing  ear ion*  structural  nodel*. 

A  good  agroan—t  bataaao  the  saperl— etsl  and  the  calculated  spectra 
i*  obtained  by  a**— iag  that  tha  hyparfine  structure  would  be  attri¬ 
buted  to  coupling  of  a  single  electron  with  four  nuclei  in¬ 

volved  in  a  tetraweric  wait,  th*  electron  being  del acal iced  oner 
tha  four  nuclei. 

Moreover  this  —del  — p  b*  g*a* raliaod  to  account  for  th* 
spectra  of  all  blue  cq— la—  displaying  an  hyporfio*  atrwctnr*. 

(I)  B.  LIBPIKT,  J.  Clin.  «*— t.  0—.  7,  2d,  1*77. 

(»  j.k.  awm,  j.s.  wut,  ».«.  MRmm,  j.v.  ma>  and 

».J.  UPHm,  t.  — Ch— .  foe.,  101.  1*3*.  1«7f. 

(3)  JMU,  EdJBOK,  C.  CAKAVMA  and  I4.  UMW.  i.  d— .  Ch— .  Ban 

101.  7ttt,  1979. 

(A)  K.  ML,  H.  MUMfK  and  «.  U0UHMB1.  E.  Beturforneh.  Mb, 

272,  I  MO. 

(5)  J.P.  LAXnonrr,  P.  LIPASE,  P.  CASTAR  and  P.  AKETfABATAfid,  X— eg. 
Chin.  Acta,  *7,  31.  IM2. 
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snou-cRsm  >3c  nnx*  add  triple  mtmmcM  oh 

BIS(IULE(»miLIOZTBIOUTO)COPRAR(ZI),  Cu(mt)J' 

R.  Xiruee,  J.  Stack,  U.  tbxm,  R.  Bottchar* ,  M.  Cribnau**  aadC.P. 
teiisare** 

Department*  of  Cheaietry  and  Fbyeice* ,  Karl-Manc-University,  7010 
Laipaig,  Liabigatrasaa  IS,  CDS 

Department  of  Molecular  Spectroscopy** ,  University  of  Hijnegen, 
Toernooivald,  6525  ED  Hijnegen,  The  Hstharlaade 


Dithiolene  ocUplonea  attracted  much  in  tore  at  because  of  their 
interne ting  beading  p roper tieat  highly  corniest  natal-ligand  beads 
hove  been  found.  Ligand  hyperfine  in ter actions  provide  direct  infer- 
nation  about  delocalisation  of  unpaired  spin  density  over  the  ligand 
orbitals.  However,  33g  interactions  have  been  observed  only  in  a  few 
cases  because  of  the  very  low  natural  abundance  of  33g  (the  isotope 
wit!)  a  non-aero  nuclear  apis) . 

He  report  the  ,3C  (and  *H)  EHDOR  spectra  of  Cu(uet)j[~ 
r  1  2- 


I 


*c» 


doped  into  and  £a(nat)|">  Which  haws  totally  different 

structures*  the  arrnaganant  at  the  Httg  unit  la  alanet  planar,  that 
of  ZaSd  is  cloae  to  tetrahedral ' .  Interestingly,  the  iaot topic  parts 
of  the  I3c  couplings  of  the Ol  groups  ara  larger  than  those  of  the 
OC  catbeua.  Per  the  as  couplings  ara  calculated,  inclu¬ 

ding  nil  two-  and  thread-centre  contrlbotlena ,  and  Che  iagortanca  of 
these  wttltiesatva  contributions  will  be  shone.  The  signs  of  A®  wars 
determined  by  TRIPLE  resonance  (0-0  is  (Hr  is  «**)  end  appear 
to  be  of  key  importance  fog  fog  oelowlated  moults.  The  <X  carbons 
ara  fauad  to  lie  almost  in  a  nodal  plane  of  foe  HD  of  foe  uaggired 
electron,  wbicb  explains  the  negative  alga.  9m  influence  of  foa 
different  syMee  tries  of  foa  hedt  ifotwii  an  foa  agin  haniltonian 
par— tore  mill  be  discus  end. 


I.  The  structure  one  salved  by  3.  •later  (R.M.B.  Laigalg). 
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IPK  STUD  IIS  ON  PAHS  OF  JAHN-mUE  DISTOKTXD  HDUKIS- 
FTMDUO-K-OXIDS  COPPSA(II),  Cu(0^sM)|*.  IONS 

C.P.  hj]wi,  E.  d*  Soar  and  J.S.  Wood* 

Deportment  of  Molecular  Spectroscopy,  University  of  Sijnegen,  Toer- 
nooivsld,  $525  ED  Mijwegen,  Tht  Netherlands 

Deportment  of  Chemistry”  Uni varsity  of  Massachusetts,  tabors t.  Mass 
01003,  USA 


The  hexekis-pyridioe-N-oxide  m*tal(II)  complexes,  M(pyO)$X2» 
with  X"  »  CIO*,  *fj  or  *0$  and  N2*  a  transition  aacal  ion  QNb  to  Zn) 
are  a  class  of  isoswrptwua  empounds  (spaco  group  to).  Tho  copper 
coop  lams  Nava  boas  studied  in  tho  purs  as  volt  as  in  a  dilute  font, 
doped  into  tho  sine  host.  The  reaeon  for  this  interest  is  the  Jahn- 
Teller  <JT)  activity  of  the  coaplex  ion,  in  which  the  Cafe  noiety 
font  a  nearly  perfect  octahedron.  This  leads  to  static  distort  Ions 
at  lotr  temperature*  (a  $0  K),  i.a.  tetragonal  elongation*  of  the 
octahedra' .  On*  night  anticipate  a  r salon  orientation  of  nearest 
neighbour  (n.n.)  emplanes  but  this  la  net  the  case,  the  BFI  coaplex 
twm*  out  to  he  fmodUtorUv* ,  i.e.  all  anas  of  elongation  are 
parallel,  eharoaa  the  C10J  and  N0y  aalta  are  emtiftrrodittorHV*, 
i.a.  the  ansa  of  elmgnrion  of  n.n.  ion*  as*  actually  orthogonal. 

The  change  of  no  gnosis  properties  on  passing  the  JT  phase  transition 
is  quit#  striking.  In  tha  HI  ansa  it  lands  to  tuo-dimaaieaal  anti* 
farronagMtian,  and  in  tha  CIO?  and  M$  cases  to  psoudo-ons-dfmmnsio- 
nal  mtHemm gnatlc  behaviour2, 3.  those  properties  are  explained 
hy  the  structural  ordering  of  tha  elongated  octahedra1 .  In  order  to 
elucidate  the  nature  of  tha  coupling  be  tun  an  two  neighbouring 
C«(pyO>|*  ions,  (he  present  SPft  study  has  boys  undertaken  on  Ms#wi- 
diluto"  (5-IOX)63Cuj2n(pyO)6X2  singlo  cryetals.  Below  tho  transition 
fraa  dynenic  to  stetic  JT  distortloo,  pair*  of  0u(pyO)2+  ions  are  ob¬ 
served  in  nil  system.  In  the  C10J  and  M0§  aalta,  sotiforrodistortiv* 
and  a  snail  anount  of  fsnodiecortiva  pairs  era  detected.  Por  both 
types  of  pairs  all  type#  at  nonfigurations  are  found,  except  the  one 
with  largest  possible  esahang*  ioteraotioo.  Tha  latter  farradistor- 
tive  configuration  la  *tt  present  in  both  aalta  nhotnas  tho  antifar- 
rodiatortive  configuration  with  atari nwa  aasnhango  is  only  Just  dotoc- 
tahl*  in  tha  W|  salt,  In  the  W*  aal*  ferro-  and  antifomdlstertlv* 
configurations  ta  aggga*  with  aintlax  intensities,  hut  alao  ham  tin 
antlfarxodistortiva  arrsngsawnt  with  mnrinn  exchange  is  missing. 

The  above  conclusions  oouid  he  dram  fron  a  ccwparisoo  between  ops* 
rinentsl  and  calculated  spectra*.  Ibis  c  nop  orison  enabled  ala*  the 
deterstination  of  tin  weak  erchawga  interaction*  in  tin  ferrodistor- 
tiva  pairs. 

1.  J.S.  Wand,  C.P.  K*i|aara,  K.  da  loor  and  A.  Snttafava,  Znorg. 

Chan.  !MQ,  }£,  2213. 

2.  I.A.  Algra,  CT.  da  Jongh  oof  X.L.  Carlin,  Physics  1,  )>7S,  53, 

2$. 

S.  ».  Seism  and  S.  Xrawae,  Solid  State  Conan.  1575,  25,  «5t. 

*•  *•  Kolherm,  C.f.  Ini  jeer* ,  X.  Sr  ini  vases,  X.  deBoer  and  J.S. 

Shod,  MM.  Phya.  IK),  *&,  I. 
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80LV8NT  WOt  RRUUMY10*  STUDIES  OH 
IROM(XXX)  KWW1I1W  IK  KRTHMOt. 

S.C.  Chopra  and  R.  B.  Jordan 

Department  of  Chemistry,  University  of  Alberts,  Edmonton,  Alberts, 
Canada  T6G  2G2 

~  Proton' W(R  ralaxatj  ».  rataa  and  chemical  shifts  hava  been 
aaaaarad  for  tha  solvent  resonance  of  solutions  of  the  trifluoro- 
aethanasttlfonata  salts  of  iron (111)  protoporphyrin (IX),  and 
Iron(XII)  tetraphenylphorphyrln  In  CHjOO  in  tha  taaparatura  range 
froa  -60  *C  to  +60*C.  Tha  longitudinal  <R^)  and  transverse  (r2) 
relaxation  rates  hava  bean  used  to  obtain  tha  activation  enthalpy 
and  entropy  for  solvent  exchange:  the  values  for  iron(xxi) 
protoporphyrin ( XX)  ars  10.4  kcal/aol  and  6.7  cal/aol/deg 
respectively,  and  for  iron (XIX)  tetraphenylporphyrln  11.3  kcal/aol 
and  8.S  cal/aol/deg  respectively.  Measureaenta  in  50:50  and  80*20 
Mixtures  of  CDjCljiCHjOH  indicate  that  the  solvent  exchange  rate 
is  Independent  of  the  CRjOO  concentration  for  Iran (XI I) 
protoporphyrin ( XX ) . 

It  will  be  shown  that  masureaants  of  the  rotating  fraae 
relaxation  rats  (Rip)  are  related  to  R2»  the  solvent  exchange  rate 
(r_),  and  the  chestlcal  Shift  of  the  coordinated  solvent  (AO  by 
the  agnation 


*1P  -  *Tp  ♦  SJ^R^p)*;2 

where  a,  is  tha  praeasslonal  frequency  in  the  spin-locking  field, 
R*pis  the  Uniting  R,p  ae  «  and 

®P  -  t(*2a+ta>2  ♦  44><*1a+«fa>/(*2a«a,‘ 

The  R,p  -  ta,  aaaauraaanta  can  ha  used  to  datsraina  A«t.  This 
value  can  be  ceabined  with  bulk  solvent  cheaieal  shift  values  to 
calculate  the  solvation  nuabar  of  tha  paramagnetic  astal  ion 
spec  lea.  The  aethod  will  be  deaonatrated  for  Co(CHjOD>62*  and 
MKCRjCMlg24,  and  used  to  determine  if  one  or  two  solvent 
aoleoulee  are  coordinated  to  tha  iren(ixx)  porphyrins. 
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KucTtoa-sucnc*  tra-tra  nrmcriai  »  awruni  or 

nun),  «i(n),  m  mat)  «m  sraam^ewraKBc  uemt 


U*  Holding,  K.  Dooglaa  Bi»*lar ,  Kande like  Kara,  Jyoti  I.  Mora, 
Carath  1.  Baton.  and  Bandra  i.  Baton 

Department,  of  Chawiatry,  Oniearaity  of  Baataar ,  Bonear ,  00  BQMi 
and  Onivaraity  of  Colorado  at  Bearer,  Denver  00  96101 


Whan  a  lowly  relaxing  d-1/2  tronoition  natal*  interact  with  a 
nitron?  1  radical  on  a  coordinated  ligand,  tt  pattaraa  are  oh*araad 
in  tha  lit  apactra  in  ftmid  eolation  ,  fronts  eolation*,  and'  in 
doped  tingle  cr yatal*.  tn  thia  poet at  tha  iatar action  of  aitrdayl 
radical*  with  transition  natal*  with  Ol/z  and1  faatar  relaxation 
tin**  will  ha  diacttaaad. 


Tha  affect  of  Vo(m)  on  tha  01  apactra*  of  a  nitroXyl  radical 
ia  dependant  on  tha  apin  atata  of  tha  FaCttl)  and  tha  hooding  path¬ 
way  hatwaan  tha  iron  canter  had  tha  nltroxyl  radical.  Several  mtm~ 
plan  wilt  ha  di«cna*ad.  tha  interaction  hatwaan  paramagnetic  li(tl) 
and  a  aitronyl  radical  ia  etrongly  legjniawt  hh  'thn  coordination 
enviroanent  of  tha  li(II).  TV  imwrtanca  of  the  natal  rwlanatiou 
tin*  will  he  disenaaad. 


iwnwarf  idifc 

plea**  Of  hasaf lnoxoacaty 
raaolvod  alactron-alac 
tion  tit  apactra.  the 
nitnda  (nailer  A 
conplaxaa  of 
••S/2  natal 


ara  coordinated  tp  . 

.  me  trlf  loordacatyUeotanat# . 
i«  dtttM  U  tha  fluid  .  *$*- 
***  nhcWt^.aiBlajrjdf  *dg- 
ahaarvad  for  copper(ll)  nad  vanadyl 


with  an 


tion  nith  as 
tha  inpact  of  tha 
awon  for  onto** 

natal. 


tha  affaet  of  intaanolaaolar  natal -nitronyl  col 11* ion  iatar ac¬ 
tion*  on  tha  nitronyl  **t  apactra  will  nlao  ho  diaenaaad. 

1.  M.  1st  an.  K.l>  Moca.  «.».  Baton,  Can.  2.  Chan.  Ml,  U, 
1992  and  rafartnoaa  tharaln. 


2.  t.».  Baton,  l.M.  Sort,  B.M.  Barnnt,  ».M.  Bapnal.  and  0.1. 
Into*,  3.  t«n.  Baton.  IWB,  B,  OS. 

3.  t.  Ban* dir,  «.*.  Bnro,  0.h.  Satan,  and  M.  Satan,  3.  An.  Clan, 
•to.  IMS,  IBS,  Sidf. 


wmmmamaBt »*  mcTnoeajPic  now 
or  itn  structure  a t  metal  cutters 


R.  Linn  Baljord  Md  Mark  j.  IU»i 

Unl vanity  of  Illinois,  schools  of  Chan leal  and  Medical  Scisncss, 
SOS  sootk  Ms  thaws  ms,,  urbane,  Illinois,  usa  &1S01 


By  varying  frequency  and  thus  magnetic  field  one  to  two  orders 
of  magnitude,  one  aah  4r*s  ticelly  change  the  relative  importance  of 
Zeenaa  (electronic  and  nuclear)  tenid  with  respect  to  field-inde- 
pendent  (exchange,  hyper  fine,  sere-field  splitting*  ndoleer  gua4ru- 
pole)  tana  in  the  spin  Kaniltoaian.  By  so  doing,  ope  can  suppress 
or  amplify  certain  transitions ,  aptiaU.se  resolution,  detect  nonqo- 
incident  orientations  aaong  principal  axes  of  the  various  coupling 
■atrices  at  a  natal  site,,  .sad  elisUnata  confusion  caused  By  over¬ 
lapping  lines.  Frequencies  troa  1  to  300  GBs  are  feasible.  The 
usa  of  anotbsr  experimental  variable ,  orientation  of  the  oscilla¬ 
ting  angnstic  field,  allows  further  control  over  relative  intenei- 
tia#  of  the  nrina  spectral  tronaiUOM..’  iheea  ea^drinental  var¬ 
iables  provide  especially  powerful  able  to  the  intdfpretatiun  of 
Bn  spectra  of  powders,  guess* ,  and  frosen  solutions.' 

■snarl  ■■  of  use  of  frequency  variation  and  oacilUting-fiald 
direction  variation  to  study  structure  *t  a  variety  pi f  afetal  sitae 
are  shewn,  the  Metals  include  C*,  no,  Co,  Bn,  Be',  add  »i.  gystaMs 
range  fren  inorganic  polylens  to  agwoue  aolutione  Of  ieetal-oOB-  1 
planed  antibiotics. 

The  authors  thank  savers!  collaborators ,  including  J.  g.  rtf ds 
of  the  National  Bicnedical  Ml  Center,  MLlenukM  Ohueoel  Xneti- 
tutee  of  Beelth  S-Mi-WOIOOB)  for  veluObU  contributions  end  the 
Mftttonnf  "Boieooe  foundation  for  mfpoct. 
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sum  HTpasran  stbuosubs  from  halos®  atoms  in 

mBDUQAHD  COPPER  (II)  COUPLERS 

rrfttr  %  ato mm*  A1#**ad«r  v* lvBnov*  u 

Kopitsya  and  Philipp  A.  Sfevengler 

V.I.Sikitin  Institute  of  Cbeoietry,  Tajik  toad— or  of 
Sciences,  Alny  •  299,  Dushanbe,  Tajik  3SR,  USSR, 

734063 _ _ _ 

Mlxadllgand  halogen-  containing  oca qpleaces,  which 
hsn  coral  ant  bond*  oeppar  -  halogen  i  Ou-Clt  Cu-Brj 
Oo»I,  war*  obtained  by  oxidising  dissolving  of  metallic 
copper  in  tha  halogen- containing  solvents  medium  in 
praaanoa  of  Some  nltro-  Bad  sulpfaurohamicals  with  suc¬ 
cessive  addition  of  14—  derivatives  of  eulphfaydrilic 
reagents  into  tha  reaction  mixture. 

for  eynthaaifl  of  tha  complexes  the  following  re¬ 
agents  ware  uaedi  O-butyl-B-ew  thylthioaooerbemate 
(BkOO);  H,N-hexaoe thylene-V*  -pfaanyl thiourea  (PhfU)j 
2,9-dime  thyl-1 , 10-pbenantroline  (Phan) ;  tetraethylthl- 
uremdi sulphide  (DTC)2j  bis- ( diethyl dlaelenooarbemate) 
(DSC) 2  and  others* 

Tha  comparative  analyses  of  the  KSR  spaotra  and 
observation  of  the  super  hiperfiae  structure  frets  nuo- 
lei  of  nitrogen,  phosphorus,  chlorine,  bromine  —id 
iodine  atoms  enabled  us  to  find  tha  ooapositlon  sad 
structure  of  the  complexes  formed,  as  well  as  evaluate 
the  spin  density  of  halogen  atoms  on  ns-  sod  np- orbi¬ 
tals  including!/.  It  was  found  out,  that  there  are 
—10,5  %  of  spin  density  on  chlorine  atomsi  —11,4  % 
on  bvomlae  atoms  and  —12,0  jt  on  iodlns  atoms*  9"-ato- 
ade  orbital  of  halogen  atoms  consists  of  *  5,5  £  on 
ns-oxbital  and  of -94,5  %  on  np-erbltal* 

Bonds  sopper  -  halogen  with  the  iaecaase  of  eo- 
valsnt  are  In  ioU-dag  Uasi  Ott-Olj  Ou-Brj  0»-I* 
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Pitir  J.  Sadler 

Department  of  chemistry,  Birkbeck  College,  University  of 
London,  Me lot  Str— t,  London  MCII  7tot _ _ 

A  survey  of  the  Periodic  Table  will  be  node  to  Identify 
areas  where  coordination  chemistry  is  likely  to  be  of 
particular  future  interest  in  chase  therapy.  The  design 
feature*  which  can  be  incorporated  into  complexes  will  be 
discussed. 


These  features  will  be  illustrated  with  reference  to 
anticancer  and  gold  antiarthrltic  drugs.  Sxaaples  front  our 
own  work  will  include,  for  platinum,  dynamic  processes  on 
coordinated  ligands,  unusual  ring  closure  reactions,  1 so¬ 
nar  i  rations,  sterlc  interactions ,  enhancement  of  amine 
displacement  and  the  incorporation  of  additional  redox 
centres  in  ligsads  for  radlosansltisatlon  work.  For  gold 
we  have  studied  the  reactivity  of  gold  thiolate  clusters 
and  phosphine  transfer  reactions  outside  and  inside  cells. 
Methods  for  enhancing  the  stability  of  Au(ZZZ)  and  unusual 
stereochemistries  of  Au(Z)  have  emerged. 

Nultinuelear  MMl  mapping  approaches  have  been 
particularly  informative,  and  often  allow  the  direct 
observation  of  coordination  chemistry  in  intact  biological 

media. 
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WTAL  COfUHI  t)RR  VOIBRUL  SttOMCTXC 
AMD  sracmc  AMTI-TDMOt  ACTIVm 

Mich— 1  Cg|£,  Dori  Zwlckal  and  Tsnar  Uwl 

DtptriMDt  of  Ch— is try,  Ttetaln  -  Imol  Institute  of  Technology, 
Teehnlon  City,  Haifa,  lor— 1  32000 


Xotrotono  ara  taken  up  selectively  and  rani— d  by  estrogen 
target  Claau—  and  certain  tu—rs  derived  frcai  tba—  tlaouaa,  by 
virtue  of  thalr  high  affinity  binding  to  tba  eotrog—  racaptora 
pros— t  In  tba—  tin—,  because  of  thin  —1— tins,  recap tor- 
nadlatad  uptaka ,  —  —troy—  could  bo  uaod  —  n  cart  tar  for 
targeting  chaantherapautlc  — ti-tunor  — tal  canplaaaa  ouch  — 
clo-ftfll)  derivatives . 

This  concept  for— d  tba  beats  of  — r  stadias  which  led,  inter 
alia,  to  the  develop— at  of  a  now  diagnostic  aynt—  daofg— tad 

MRAlUXMgBKMSgAT  (MU)1  and  n—  lignld-lifaid  and  aolid-llgnld 
saparatl—  taebo  1  pass  for  non-c— ttlfagOtloa  1mm— nanny 
2 

procedur—  . 

Stadl —  —  the  — tig— lslty  of  —  ftllobopr— o  in 
— tallol— iinnaasayo  Indicated  that  1— nnntecognltloa  by 
appropriate  — tl-estrogan  — el— rs  for  narcuratad  aatrogana  —a 
ratal— d  to  o  r—eenable  degree,  dooplto  the  stare— lactroolc 
off— to  of  the  — botle—n to.  In  vivo  stadl—  with  rata  indicated 

that  2Wgg-labalUd  estradiol  «u  preferentially  sees— listed  In 

nannary  tenora  o—psrad  to  healthy  a— nrj  glands3.  Tba—  rsoslta 
provided  the  t— tlvo  to  oynth— 1—  — trog—  dartvativ—  lowing 
the  ele-ft(XX)  noiaty.  Zn  pralinl— ry  rooslts  —  have  ancauntarad 
— lability  yrobla—  with  H-  1  Shall  ad  aatradlol  dsrlvattvwa  sad 
work  cwrrsstly  la  progra—  la  stead  at  a— tensing  the— 
dlfflcwltlm. 


M.  Cain,  Methods  la  buy*.,  19*3,  *43 

M.  Cals,  Methods  U  tnsya.,  19*3,  $£,  33* 

-J.  Shawl,  L.M.  lists—,  4.  taaunt,  t.  fchlsslagsr  — d 
M.  Cals,  lot.  J.  Mad.  Mad.  Mai.,  19K2,  ±,  231 
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ADVANCES  IN  CHRVSOTHERAPY  (COLD  CONTAINING  THERAPEUTIC  ACENTS) 

lllitl  H.  Sutton.  Deborah  L.  Aryan,  Judith  C.  Heapel,  Gerald  R. 
Girard  and  David  T.  Hill 

Medicinal  Chemistry  Department,  Saiith  Kline  and  Pranch 
Laboratoriaa,  P.0,  box  7921,  Philadelphia,  Pa.  19101 


Gold  haa  been  uaed  in  medicine  aince  antiquity.  However,  uae 
of  gold(l)  coordination  compounde  for  the  treatment  of  rhenaatoid 
arthritic  (RA)  haa  evolved  in  modern  medicine  aa  the  moat  eucceae- 
ful  application  of  chryaotherapy  (treatment  with  gold  compound a) . 
Gold(l)  compound a  have  been  accepted  aa  firat  tine  diaeaae  modi¬ 
fying  druga  for  treatment  of  RA  aince  1990;  epecifically ,  diaodium 
autothiomalate  (Myochryaine,  1),  aurothioglucoa*  (Solganal,  2), 
a odium  3-aurothio-2-propanolablfonate  (Allochryaine,  1).  These 
agenta  mu at  be  adminiatered  by  injection  in  order  to  be  affective 
therapeutically.  Auranofin,  [(2,3,*,6~tatra-O-e«ecyl-l-chi«-0- 
D-glucopyrameaato-SKtriethylphoaphinelgolddT,  j|  ia  a  new 
chryaotherapeutic  agent  affective  in  the  treatment  of  1A  when 
adminiatered  orally.  Although  the  antiarthritic  gold  druga  are 
all  gold(i)  thiolatea,  the  biological  profile  of  orally 
adminiatered  auranofin  differ*  from  chet  of  the  injectable*.  Orel 
administration  allow*  a  lower  gold  level  dosage  regimen  which 
promiaea  aafaty  and  provides  convenience  benefit*  over  injectable 
agenta. 

Since  tranaiciee  metal  cample***  at*  in  dynamic  equilibrium  in 
the  hielegieel  milieu,  investigation*  of  th*  metabolite,  site  and 
mechanism*  of  action  of  that*  agent*  ar*  complicated.  Nevarths- 
laaa  a  variety  of  physical  and  tpactroaeopic  method*  have  provided 
information  about  the  structure,  gold  aside t ion  state,  coordina¬ 
tion  angler  and  ligand  escheats  properties  *f  gold  containing 
biologies!  aganca.  Heawlta  whiah  aeUta  to  eh*  biology  of 
chryeethnrap antic  drugs  mill  be  highlighted. 


I 

»* 
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SYNTHESIS  AXD  CHAAACTEUZATIOH  OF 
PHOSPHITE  AID  PHOSP80MITB  COMPLEXES  OF  TEOWETItJMU) 

Panola  W.  Waatar.  David  H.  Whits,  Fred  W.  Millar  and 
Klchard  T.  Dean 

Madlcal  Product*  Group,  Malllnckrodt,  Inc.,  675  McDonnall  Blvd. , 

St.  Louia,  MD  63134 

John  A.  Schrelfels  and  Alan  F.  Berndt 

Cheats  try  Department,  University  of  Missouri  -  St.  Louia, 

St.  Louia,  MD  63121 

Jerry  I.  Bunt 

Cheats try  Division,  Argann*  Rational  Laboratory,  Ar gonna,  IL  60439 


Fhoaphlta  noaplaaa*  of  tranaltion  natal*  hava  received  auch 
actant  Ion  In  meant  yaara  dm  to  tbalr  application  in  catalyala  and 
tbelr  fomal  analogy  to  carbonyl  conplaaaa.  Binary  natal -phosphite 
complex**  am  known  for  aoat  of  thn  latar  tranaltion  natal*,  nanga- 
aaaa  and  techaatlm  balng  notable  exceptions .  Ha  now  report  the 
aynchaala  and  charactarlaatloo  of  a  aaria*  of  t*cha*tl«(I)-phos- 
phlta  e*#l*>Mi  Tc[F<0t) ,  Jt.  a*  wall  aa  conplaxea  with  eloaaly 
ralatad  phosphorites. 

Syntheala  of  tba  conplaxea  la  achieved  by  ra acting  BsTcO*  with 
the  ligand  aitbar  In  alcoholic  solution  or  In  neat  ligand.  Thia 
reaction  la  mnarkabla  booanoa  the  phoaphlta  la  able  to  mdwea 
Tc(VXI)  to  Tc(l)  and  act  aa  a  a tab  11  lx lag  ligand  far  the  reduced 
natal.  Addition  of  BaB(C»H,)»  praclpltataa  the  hexaki*( ligand) 
TcfX)  Ian  in  all  caaaa.  BneryataUlsacion  gives  analytically  pur* 


MB  (**Tc  add  ,lP)  of  the  mplawi  dm  tb*  anpnctnd  pattnma 
far  aa  ottahdBral  Tc-F,  nolneol*.  tba  t  a  rhea  Mae  raooaanca  can* 
alat*  of  a  anpcet  and  the  phosphorus  signal  la  a  Amt.  the  ehaed- 
aal  drift*  and  eaupllnft  oondtant*  am  aenparad  to  thaaa  lot  other 
natal  phaaphoTua  apadaa. 

Maas  apectra  (feat  etna  bonbardnaal  and  pleeaa  daaarption)  In 
poaltlva  and  negative  Ion  nodaa  ahow  parent  pasha  eorraapondlng  to 
Te[p(0t)*  J  and  B(C«B()»,  mapactivnly.  Vet  the  cation,  eueceeelve 
laaa  of  one,  two  or  throe  Uganda  glvaa  rlaa  to  a  aarlaa  af  peak*. 

X-ray  crystal  structur*  stadias  of  the  trlnathyl  phoaphlta  oon- 
plas  am  nesrlag  conpletlon.  Two  facials  unite  cenacles  tba  aeyn- 
natrie  unit  la  a  trlcllnlc  call.  Inch  Tc[P(0CBi)« J  ion  ha*  octa¬ 
hedral  gaenatry.  The  B(C«ag)»  laaa  am  tetrahedral  amend  B. 

X-ray  pheteaiaetrea  spectra  af  aaveral  Tc  conpouada  show  a 
linear  shift  af  Binding  energy  with  oxidation  state.  The  blading 
m^jftn  ||  Uni  pioipMii  an4  itefftestu  im^Lcim  fill  tn  chi 
mglen  eSpartad  for  Te(I). 


mw» 

IF  -Mb 


Mad  apectra  eeetale  aw  benda  expected  far  7{<Di  and 
igaade.  Thn  dkaacpt*—  •*  An  >(G»R«)a  ion  ran  relative- 
gad  fma  BaB<G«S«>*.  A  law  anargy  bind  la  tentatively 
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POLAROGRAPHIC  INVESTIGATIONS  ON  METAL  DETOXICATION 
USING  SOME  IONOPHOMC  CRYPT ANDS 


H.L.  Nix  am.  Jasdlah  Prasad.  and  Push  pen  dra  Kumar 

A.P.S.  Vaiwittjr,  Rewa  (M.P.)  4S6  009.  and  Department  of  Chemistry, 
University  of  Allahabad.  Allahabad  (U.P.)  811  008,  India. 


Thu  ability  of  ionophorea  to  complex  with  wtoui  matal  Iona  may  balp 
In  selective  removal  of  tba  toxic  matal  Iona  from  biological  ayatama.  While 
tonophoric  activity  for  maintaining  tha  call  balance  of  alkali  and  alkaline 
earth  matal  Iona  la  wall  studied  and  documented,  little  attention  aeema  to 
have  bean  paid  to  lexicologically  more  important  heavy  matal  Iona,  e.g.: 


Target  Iona:  Co*4.  »♦*.  Cd**.  Pb**.  Cu**. 


Non -target  Iona:  Zn** 


Many  techniques  have  bean  used  to  study  such  complexation 
prooaaaaa  but  polarographic  data  on  such  ayatama  are  vary  scanty.  The 
present  Investigation  la,  therefore,  devoted  to  the  atudy  of  mechanism  and 
kinetic  parameters  in  the  electroreduoUon  of  binary  complexes  of  these 
heavy  matal  ions  with  cryptaada  Ufce.  *.7.13,16.21*pentaoxa-l,10- 
diaaobicyclo  (6.8.6)  tricoaane  and  4,7.!S,lB-l#lraoxa-l.lD-diezobicyclo 
(8.9.6)  dkmeane. 

The  ayetema  studied  era  Metal-  Ligand  s  1:1, 1:2,  and  1:9  in  SOX  DM30  • 
water  mixture  using  tetramethyl  ammonium  chloride  as  base  electrolyte. 
Morphological  characteristics.  Eg  values,  rate  oontenta,  and  activation 
energies  have  been  evaluated  following  standard  procedures.  All  the  syt- 
tema  were  found  to  be  irrsveraibia.  pH  effects  have  also  been  studied.  The 
results  shall  be  presented  and  their  bearing  an  metal  detoxication  In  bio¬ 
logical  ayatama  shall  bs  discussed. 
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METALLOTHIONEIN  -  STUDIES  OF  ITS  METAL-SULFUR  CLUSTERS  AS  THEY 
RELATE  TO  ESSENTIAL,  TOXIC  MD  THERAPEUTIC  METAL  METABOLISM  IN 
EHRLICH  TUMOR  CELLS. 

0.  Petering,  A.  Kraker,  S.  Krezoskl,  6.  Bachowskl,  D.  Lahn, 

D.  Stone,  C.F.  Shaw  and  J,  Otvos 

Department  of  Chemistry,  University  of  Wlsconsln-Mllwaukte, 
Milwaukee,  Wisconsin  USA 


Ehrlich  cells  contain  a  Zn-blndlng  protein  with  properties  of 
awtallothioneln  (Mt).  Because  the  biological  function  of  Mt  Is  not 
understood,  studies  of  the  Inorganic  properties  of  Mt  have  been 
coaiblned  with  examination  of  Its  role  In  metal  metabolism  In  this 
cell  line.  The  seven  zinc  Ions  bound  to  Mt  exist  In  two  Zn- 
sul fhydryl  clusters.  Estimates  of  the  apparent  equilibrium 
constants  for  the  binding  of  zinc  In  either  cluster  were  obtained 
using  a  bls(thlosamicarbazone)  and  NTA  as  competitive  ligands. 

The  values  of  K|j|m  at  pH  7.4  and  2S*  for  either  cluster  are 

2±lxlOu,  The  metal  sites  are  klnetlcally  reactive  as  well.  How¬ 
ever,  there  Is  an  apparent  kinetic  selectivity  to  the  ligand 
exchange.  For  example,  the  nates  of  reaction  of  EOTA  and  NTA  with 
ZnMt  are  similar,  while  Iminodiacetic  acid  fails  to  react  under 
favorable  thermodynamic  conditions.  Of  Interest,  amino  acids  arc 
unreactive  with  ZnMt.  ApoZn  proteins  also  react  with  ZnMt.  ZnMt 
donates  zinc  to  Apocarbonlc  anhydrite  in  a  blmolacular  process  with 
k-1.5xl03M-1sec*:i  et  pH  7.4  and  25*.  It  Is  proposed  that  ZnMt  Is  a 
reactive  Intermediate  In  zinc  metabolism  In  the  Ehrlich  cells.  A 
maker  of  treatments  of  Ehrlich  cells  halt  cell  growth  and  under 
the  same  conditions  rather  specifically  cause  the  lost  of  zinc 
from  ZnMt:  (1)  host  zinc  deficiency j  (2)  exposure  of  cells  In 
culture  to  EOTA,  NTA,  1,10  phen.  end  chelex  resin,  ell  of  which 
ero  thought  to  target  cellular  zinc;  and  (3)  displacement  ef  zinc 
from  ZnMt  fey  the  toxic  metal  Cd3*,  and  fey  antitumor  drugs  such  os 
3-ethoxy-2-ouobetyr«ldehyde  bls(thlosernlcarbaeonato)  Cu(II),  and 
cls-dlaminadlchloro  Pt(II).  All  thrr  lasses  ef  treatments 
suggest  that  Zn  in  ZnMt  ft  linked  to  coll  proliferation.  One  and 
two  damonatrste  that  ZnMt  is  the  major,  klnetlcally  reactive  form 
of  Zn  in  this  cell,  the  rapidity  ef  lee*  ef  fti  frm  ZnMt  in 
2-chelex(t1/2-l  hr),  seagasts  that  direct  exchange  reactions  in  the 
cell  hetmsee  ZnMt  and  ether  cellular  ligands  «y  be  eccerrtng, 
thereby  supperttng  the  hypothesis  set  forth  above.  This  Idee  ir 
supported  by  expen— nti  with  sonicated  eell  supema tents  plea 
apocarbonlc  anhydme,  in  which,  within  son  11  error,  ZnMt  Is  ths 
only  doner  source  ef  zinc  in  the  system,  le  (9)  It  Is  deminstritsd 
that  ZnMt  Is  a  msjer  binding  site  for  Cd2*  and  two  metallodrwga. 
Nhother  seeb  rseestens  ers  iMpeehfedt  for  dybdtmrfd^^y  dr  prstdet 
the  cells  from  metal  texlclty  1«  under  stmqMThle  research  mss 
supported  by  m  greet  •htlNt). 
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CLEAVAGE  REACTIONS  OF  SOM  DI5DL7IMB  BY  EIS-PNOgPHXMt  OOLD(I) 
SALTS:  SYNTHETIC  A»  MCNANISTIC  ASRCTS 

David  T.  Hill  and  Carald  I,  Cirard 

Madicinal  Chemistry  Department,  Smith  Elina  A  Branch  Laboratories , 
P.O.  Box  7929,  Philadelphia,  Pennsylvania  19101 


The  gold(I)  phosphine  coordination  complexes ,  auranofin  (1), 
EtjPAuCl  (2)  and  (Rt yPljAn^Cl”  (2),  are  active  againat  “ 

adjuvant-induced  arthritic  in  rata  upon  oral  administration. 
Although  the  gold(I)  atom  in  each  complex  ia  at  laaat  2 -coordinate , 
the  nature  and  diapoaition  of  the  aurrounding  Uganda  uhile 
aiaiilar,  markedly  affacta  the  chemical  and  physical  propartiaa  of 
each  complex.  Por  example,  coordination  of  a  aecond  phoaphina  in 
complex  2  to  form  3  render#  the  chmplex  ionic  in  polar  aolvanta 
while  2  Ta  undiaaociated.  In  studying  the  affect  of  gold 
compounda  on  disulfide-aulfhydryl  interchange  reectiooa  3.  but  not 
2,  waa  found  to  react  directly  with  Rllmea's  reagent. 1 
mar  studies2  with  whole  blood  indicate  that  2  hinda  the  SH 
groupe  of  glutathione  and  hemoglobin  while  3  denature a  albumin. 

The  latter  reaction  occur#  preaumably  via  attack  of  3  on  the  S-S 
linkagaa.  Incubation  of  2  with  red  blood  ealla  resulted  in  the 
formation  of  the  bi a -phosphine  cation,  (gtyP^Am*  aa  shown 
by  "P  amr3,  but  3  did  not  appear  to  enter  the  red  cello. 

Tbs a a  diverse  bioTaorganic  observations  pronpted  us  to  explore  the 
synthetic  and  mechanistic  aspects  of  the  reaction  of  hia-phospbime 
coordinated  gold(l)  salts  with  disulfides. 

Ia  halocarbon  media,  3  waa  found  to  clone*  n  variety  of 
ayumatrical  disulfides  to  give  aa  the  major  gold  products  the 
pheaphina -coordinated  gold? I)  chiolataat  CtyMuM  (M3, 

CgR),  CM,  COCggj,  etc. 5.  Stsrically  hindered  diaulfidea 
(a.g.  t-*u)  were  unraactivw.  [(CNy)yP Jj  Au*Cl“  (A)  and 
I (CgHy)jP)jAu*Cl“  (J)  mare  also  found  to  closes 
diaulfidea.  the  products  of  the  reaction  of  J  with  (CgRj 
COB) j  ware  isolated  and  found  to  include  EtyPAuSOOCgH;, 

ItyPAuCl,  (CgEyCOlj*  and  RtyPS.  RtyPAuCl  (|)  failed 
to  react  with  diaulfidea  unless  RtyP  was  added.  A  mechanise 
requiring  format ioa  of  a  free  phoaphiaa  from  the  bis-aslt  is 
propaaad.  Additional  details  will  be  di acme sad. 

Auranofin  (O  -  RtyPAuSt,  t“  2 , 3 , A ,9-tatra-O-aoaty tglwcopyraaoaa 

1.  H>  DiMartino,  SEAT  Laboratories,  Personal  Gownunicatioo. 

2.  gadler  at  al. ,  J,  laotn.  Haaham. .  11.  317  (19S0). 

3.  gadler  at  al.,  Platinum,  Gold  and  Other  Natal  Chamo therapeutic 
Agents,  E.  Lippard  ad.,  ACE  Symposium  Series  209,  371  (19S3). 
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CHARACTERIZATION  OF  METABOLITES  OF  AURANOFIN, 

AN  ORAL,  ANTI-ANTHRITIS,  GOLD-BASED  DRUG 

R.C,  Elder.  K.G.  Tepperman  and  3 on  D.  Doi 

University  of  Cincinnati,  Mail  Location  #172,  Cincinnati,  Ohio,  USA  *5221 


Auranofin,  an  orally-administered,  experimental,  gold-based,  anti¬ 
arthritis  drug  is  in  the  final  stages  of  testing  under  a  new  drug  application 
with  the  US  FDA.  The  drug,  triethyiphosphine-B-d-tetraacetyithiogiucose- 
gold(I),  has  been  approved  for  human  use  in  several  other  countries; 
however,  little  Is  known  about  its  metabolism.  Ve  have  used  an  everted  gut 
experiment  to  show,  first  that  drug  metabolites  containing  gold  pass  through 
the  intestinal  wait  and  second  to  characterize  several  of  these  metabolites. 
To  examine  toe  metabolites  in  detail  we  have  developed  HPLC  (high 
performance  liquid  chromatography)  procedures  which  allow  us  to  quantify 
and  separate  the  drug  and  its  metabolites.  In  this  process  we  have  utilized, 
first,  a  21*  nm  uv  detector  since  these  materials  have  rather  low  extinction 
coefficients  at  25*  nm.  Second,  we  have  coupled  HPLC  to  an  atomic 
absorption  (AA)  spectrophotometer  to  produce  a  gold  specific  HPLC  detec¬ 
tor.  Gold  sensitivity  Is  near  5  ppm  with  our  current  AA  detector. 

Initial  experiments  at  the  Stanford  Synchrotron  Radiation  Laboratories 
(SSRL)  using  X-ray  absorption  near  edge  spectroscopy  established  that  the 
material  pawing  through  the  gut  wail  maintained  toe  gold-phosphorus  bond, 
whereas  subsequent  HPLC  experiments  demonstrated  that  this  material  was 
not  the  drug  auranofin  but  rather  a  series  of  metabolites.  We  have  isolated 
toe  principal  metabolite  and  shown  it  to  be  the  desecetyl  form  of  toe  drug, 
namely,  trie  thy  Iphoaphlne-  M-toioglucotegoldfl).  Experiments  charac¬ 
terizing  these  metabolite*  in  hamsters  and  rats  will  be  detailed. 

Support  tor  this  work  is  from  toe  NSF  (PCMS0237*)},  toe  Kroc 
Foundation  and  Smith  Kline  and  French  Laboratories.  SSRL  is  operated  by. 
DOE  and  maintains  a  biotechnology  laboratory  under  support  from  toe  NtH. 
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AUROTHIONEINS  -  TWO  DISTINCT  NODES  OF  GOLD 
COORDINATION  TO  NETAILOTHIONEII, 

C.  Frank  Shaw  III,*  J.  Lalb,*  R.  C.  Elder+  and  N.  K.  Eldsness* 

♦Department  of  Chemistry,  University  of  W1 scons In-Milwaukee, 
Milwaukee,  Wisconsin,  USA  53201 

^Department  of  Chemistry,  University  of  Cincinnati,  Cincinnati, 
Ohio,  USA  45221 


Metal lothlonelns  are  Important  proteins  In  the  homeostasis  e.' 
the  essential  metals,  zinc  and  copper;  and  In  the  metabolism  of  ;ne 
Inorganic  pollutant,  cadmium;  and  the  medicinally-used  heavy  metals, 
gold  and  platinum.  In  vivo  up  to  30%  of  the  gold  In  renal  cell 
cytosol  may  be  bound  to  metal lothlonein  although  the  latter  accounts 
only  for  2-3%  of  the  cellular  thiol  groups. 

Three  gold-containing  thlonelns  (Au,Zn,Cd-Th,  Au,Cd-Th  and 
(TmSAu).Th,  where  Th«th1one1n  and  TmS^thlomalate)  have  been  prepared 
by  the  reactions  of  horse  kidney  Zn.Cd-thloneln  with  aurothlomalate 
(AuSTm).  When  thloneln  was  present  In  excess  the  thlomalate  ligand 
was  displaced  and  the  protein  chelated  the  gold  In  a  bldentate 
fashion.  Primarily  zinc,  and  some  cadmium,  was  displaced  to  form 
Au.Zn,Cd-Th  or  Au,Cd-Th.  When  AuSTk  was  present  In  excess,  mono- 
dentate  coordination  of  the  protein  to  the  gold  thlomalate  lead  to 
the  product,  (TkiSAu) .Thloneln,  with  essentially  complete  removal  of 
the  zinc  and  cadmlua.  EXAFS/XANES  studies  of  Au,Zn,Cd-Th  and 
(TmSAu)xTh  established  that  the  oxidation  states  and  coordination 
environments  of  gold  were  Au(I)Sz  and  that  the  gold-sulfur  bond 
distances  were  2.29  and  2.30,  respectively.  A  chromophorlc  method 
to  measure  the  rates  of  zinc  and  cadmium  displacement  was  developed. 
Using  Zlncon,  a  zinc-specific  chromophore,  a  single  first  order  rate 
was  obtained  with  limiting  or  excess  AuSTm.  Using  a  cadmium  and 
zinc  chromophore,  4-(2-pyr1dylazo)resorc1nol,  a  fast  step  comparable 
to  the  rates  measured  with  Zlncon  and  a  slower  first  order  reaction 
were  obtained  with  limiting  or  excess  AuSTm. 

(TmSAu)x-Th1one1n  was  unstable  and  readily  transferred  gold  to 
cytosolic  proteins.  Even  In  the  absence  of  other  reagents.  It 
spontaneously  rearranged  to  a  more  compact  structure.  Radioimmuno¬ 
assay  (performed  by  Professor  Garvey,  Syracuse  University) 
established  that  the  eurothlonelns  retained  their  antigenicity  to 
native  metallothlonetn  antibodies.  (C{H5))PAuC1  reacted  with  excess 
metaltothlonefn  to  displace  zinc  and  Incorporate  gold,  but  the 
tetraacetyl-l-8-O-thloglucose  analogue,  (C2H5) jPAu-SATg,  did  not 
react. 
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GOLD- SERUM  ALBUMIN  COMPLEXES 


k 


f.  Shaw  III,*  N.  A.  Schaeffer,*  M.  C.  Carlock,*  R.  C.  Elder,1 
k.  Eliteness ,+  and  G.  Calls' 


'Department  of  Chemistry,  University  of  Nlsconsln-Mllwsufcee, 
Milwaukee,  Wisconsin,  USA  53201 

^Department  of  Chemistry,  University  of  Cincinnati,  Cincinnati, 

Ohio.  USA  45221 

^Department  of  Chemistry,  University  of  Neljaegen,  The  Netherlands 

Serum  albumin  transports  most  of  the  extracellular  gold  pro* 
sent  In  the  blood.  Because  It  Is  probably  the  most  labile  fona  of 
gold  In  blood,  the  formation,  structures  and  reactions  of  the  com¬ 
plexes  are  essential  to  a  molecular  understanding  of  chrysotherapy 
and  the  pharmacokinetics  of  gold  drugs. 

The  reaction  of  bovine  serum  albumin  (BSA)  with  sodium  gold(I) 
thlomalate  (AuSTm)  and  the  resulting  complexes  were  examined.  Gold 
and  [3sS]- thlomalate  are  Incorporated  Into  the  resulting  complex  In 
approximately  1:1  ratio.  The  amount  of  AuSTm  which  binds  Increases 
with  the  mercaptalbumln  (Alb-SM)  content  of  the  BSA  preparation. 
Three  preparations,  BSA(AuSTm)n,  where  n-0.44,  1.30  and  2.65,  were 
Isolated  for  spectroscopic  characterization.  The  first  reported 
1,7Au  MBssbauer  and  also  XANES  and  EXAFS  spectra  of  gold-protein 
complexes  dmmmstrate  their  utility  for  elucidating  the  environments 

i.  The 


of  gold  bound  to  macromoleculcs.  The  MBssbauer  spectrum  of 
BSA(AuSTm) j  30  (corresponding  to  A1bS(AuSDa)2  a)  resolved  Into 
two  quadruple  doublets,  I$i*1.88}  QSi-6.68;  tSo-1 .70;  QS2-6.50  m 
sec,  consistent  with  two  slightly  different  Au(I)S2  environments. 
The  EXAFS/XANES  spectra  of  BSA(AuSTfc) 0.1,1,  demonstrate  that  gold(I) 
Is  coordinated  by  two  sulfur  atoms  at  a  distance  of  228*2  pm.  In 
SSA(AuSTO)2.6S,  the  gold  atoms  ware  In  Indistinguishable  AuS2  co¬ 
ordination  environments  with  an  average  bond  distance  of  230±2  pm. 
The  binding  of  AuSTm  to  albumin  Increased  Its  electrophoretic 
mobility.  AuSTm  did  not  compete  with  dansylamlde  or  dansyl- 
sarcoslne  for  drug  binding  sites  I  or  II.  It  ft  proposed  that  gold 
binds  tightly  to  Cys-34  to  form  AlbSAuSTm  and  that  additional 
weaker  binding  occurs  via  bridging  thlomalate*  (a.g.  AlbS(AuSTm)„ 
or  AlbSAUn(STm)-.,  or  by  non- covalent  interactions  at  remote  sites 
on  tea  protein  iMSTm]- •AlbSAuSTm. 

Chromatographic  and  **P  NMR  studies  of  the  reaction  of  Aurano- 
fln  (tr1*thy1pho*ph1ne-2,3,4,6-tetra-0-aoatyl-*-l-th1o-l>-gluoo- 
pyranosoto-S-gold(I))  with  albumin  damonstrato  that  It  binds 
preferentially  at  Cys-34  with  loss  of  the  acetyl thloglucose  moiety. 
A  second  weaker  dess  of  binding  sites  may  bo  present.  EtjPAuCl 
also  reacts  prafarantlally  at  Cys-34,  but  other  gold  binding  sites, 
which  are  altered  by  chromatographic  separation  from  unreactad 
complex  and  free  Cl",  are  also  important.  Further  studies  of 
the  latter  compounds  arc  In  progress. 
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PARA-  AND  META- SUBSTITUTED  BENZENESELENINATO 
COMPLEXES  OF  OSMIUM  (III)  HALIDES 


Fabrizia  Forghleri,  Gianni  Graziosi,  Carlo  Preti  and  Giuseppe 
Tosi 

Istituto  di  Chimica  Generate  ed  Inorganica,  University  of  Modena, 
41100  Modena,  Italy 


New  complexes  of  osmium(III)  with  meta-  and  para-substituted 
benzeneseleninic  acids  of  the  type  XCs^SeOjjH  (X-  H,  p-Cl, 
m-Cl,  p-Br,  m-Br,  p-Me)  are  reported.  The  compounds,  of  the 
type  0s(XC6H4Se02)3 , OsCXCg^SeO^Y  ,  0s(XC6H4Se02)Y2 
(Y»  Cl,Br)  and  Os20CC6H4SeO2>3Cl3  ,  have  been  studied  through 
spectroscopic  techniques  (i.r. ,  far-i.r.  and  electronic  spectra), 
magnetic  susceptibility  measurements ,  thermogravimetric  studies 
and  conductivity  measurements.  The  wavelengths  of  the  principal 
electronic  absorption  peaks  have  been  accounted  for  quantitatively 
in  terms  of  the  crystal  field  theory,  the  nephelauxetic  parameter 
is  indicative  of  an  appreciable  metal -ligand  covalency. 

It  is  worth  noting  that  among  the  present  complexes  the  highest 
Dq  values  are  related  to  the  Os(XC6H4SeC>2)3  derivatives  in 
which  OsOfi  chromophores  are  present;  the  Dq  values  decrease 
on  passing  to  the  1:2  and  1:1  metal:ligand  molar  ratio  comple¬ 
xes  according  to  the  presence  of  chlorine  and  bromine  containing 
chromophores . 

The  i.r.  data  point  to  a  0,0'-seleninato  coordination  for  all 
the  complexes ;  in  particular  the  presence  of  three  SeO  bands 
with  the  Irreducible  representation  A2+2E  in  the  i.r.  spectra  of 
the  trisderlvatives  suggests  an  octahedral  configuration  with  D3 
symmetry.  The  complexes  of  the  type  OsCXCg^SeO^Y  and 
Os(XC6H4SeC>2)Y2  (Y-  Cl,Br)  are  polymeric  octahedral  with 
bridging  halide  atoms. 

The  magnetic  moment  values  lie  in  the  expected  range  for  the 
trisbenzeaeseleninato  derivatives,  while  they  decrease  on  passing 
to  halo-complexes. 

The  results  will  be  discussed  in  detail  and  the  stereochemistri¬ 
es  of  the  complexes  are  related  to  the  experimental  data. 


318 


TUp3l-2 


PREPARATION  AND  SPECTROSCOPIC  CHARACTERIZATION  OP  THE 
PURE  BONDI  SOMERS  [OsCl^NCS)]2”  AND  [OsCljCSCN)]2” 

Wilhelm  Preetz  and  Udo  Horns 

Institut  fUr  Anorganische  Chemie  der  Universitht, 

D-2300  Kiel,  Olshausenstr.  40 

The  oxidation  of  [OsCijl]2"  with  (SCN)2  in  CHgClg 
yields  the  bondisomers  [0sC15(NCS)]2“'  and  [OsC15(8CN)]  2“, 
which  are  isolated  as  pure  compounds  by  ion  exchange 
chromatography  on  DEAE-cellulose.  Only  the  salts  of  the 
N-isomer  show  significant  shifts  in  the  vibrational  and 
electronic  spectra  caused  by  polarisation  of  the  termi¬ 
nal  S  depending  on  the  sise  of  the  cations  and  the  po¬ 
larity  of  the  solvents.  In  the  IR-  and  Raman  spectra 

vCN(s)'  vcs(n)  *NCS  are  JPound  at  higher  wavenumbers 
than  vca(s)  and  »SCR.  in  the  optical  spectrum 

of  the  red  [osClj(sCN)]2"*  the  charge-transfer  ®*Os  is 
nearly  constant  at  538  nm,  but  the  »*0s  transition  of 
the  yellow  to  violet  coloured  N-isomer  shifts  from 
480  nm  in  organic  solvents  or  in  presence  of  large 
alkylammonium  cations  to  516  nm  in  aqueous  solution 
and  to  544  nm  in  the  solid  C a- salt.  The  optical  elec¬ 
tronegativities  are  calculated  to  xopt(-SCM)  •  2,6  and 
xopt(-NCS)  “  ?,6-2,8.  According  to  spin-orbit  coupling 
and  to  lowered  symmetry  (C4y)  the  splitted  intracon- 
figurational  transitions  are  observed  at  IOC  as  weak 
peaks  in  the  regions  600,  1000  and  2000  nm.  The  0-0 
transitions  are  calculated  from  the  vibrational  fine- 
structure.  The  lowest  level  of  both  isomers  is  confir¬ 
med  by  peaks  in  the  electronic  reman  spectra.  With  the 
parameters  «<0sIV)  •  3200  cm**1  and  B(-SCN)  «  316  cm”1 
or  B(-NCS)  -  288  cm”1  there  is  a  good  fit  of  calcula¬ 
ted  and  experimental  data,  resulting  in  the  nephel aunt- 
tic  series 1  f”>Cl“>Jpir>Br“>»C«”>l". 
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THE  NCD  SPKTROSCOFT  .  A  POWBm  TOOL  POS  KL0CIDATIM2  THE 
ELECTRONIC  STRUCTURE  OP  OM  AN  O-P- ELEMENT  COMPOUNDS 


Hanne-Dietc  r  Aabergcr 

Institutfur  Anorganiaohe  and  Aa(twnit«  Cheuie  itr  UniTerai- 
tat  Hamburg,  nartin-Luther-Eing-Plat*  6,  D-2000  Haaburg  13, 
Federal  R  a  pub  lie  of  Qoraaay 

Noma  M.  Edolatela 

Materials  aad  Molooalar  Raaaareh  Divlaion,  Lawrence  Berkeley 
Laboratory ,  Berkeley,  Calif ora la,  9b  720  USA 


Orgaaoaetalllc  complexes  of  the  f-eleaente  don't  crystal* 
lias  iato  a  logic  eryatala  which  arc  saltabla  for  opt leal 
acasurcaants.  Therefore  they  can  only  he  studied  la  solution 
aad  the  additional  information  obtained  from  polarised  opti¬ 
cal  single  crystal  asasa  resent  a  is  aiming,  la  selatioa  eon- 
parabls  iaformtioa  any  bo  obtained  by  perforaing  aegnetic 
e l.o alar  dichroim  (ICO)  aeaenreaente. 

By  etc dying  the  MS*  aad  absorptiea  spectra  of  oddooto  of 
roro  earth  trioyelopaatadioaidaa  (a  Cp.La. add;  la  a  Pr,  Hd; 
add  a  aathyltotrabydrofaran,  eyclohenyf ioocyanlda )  dissolved 
la  aathyltatrahydrofnraa  aad  aixtnrbs  of  eetbyleyelobonaael 
tolaono  at  300,  90  and  30  K,  respectively,  assy  tranaitiona 
oonld  ba  assigned.  Aeaaalag  aa  offset tea  crystal  fiald  of  C_ 
cyme  try  good  ogre  meat  between  calculated  aad  eaperiaeatal' 
crystal  field  oplittiag  patterns  of  tbs  above-aeattoaed  ean- 
pounds  could  bo  achieved  by  fitting  the  appropriate  paraaeter 
set. 

Oa  the  basis  of  the  calculated  eigenvectors  the  enperi- 
aentalty  detemiaed  teaperatnre  dependence  of  the  para- 
aagastio  eueoeptlblllty  aad  tbo  tea  per*  tare  dependence  of  the 
imtrepie  shifts  sf  sose  prstsas  of  tbs  cyelahexyliaeeysaide 
ring  at  CpjPr.CPC^*^  sad  Cp^NdeCMC^R^,  rvapsetivoly,  oonld 

H.-B.  A,  would  libs  to  thaah  the  Osutosbo  farmbuagugo- 
ueinoehaft  for  finano  luting  hio  reeeareh  oeholarohlp  nt  tbo 
Laurence  Berkeley  Uhsrstery . 

fbto  work  was  ongpertod  to  part  by  theOirostoe,  Off  too.  . 
of  Boergjr  Nesearek,  Office  of  Basie  iaergy  toloaooa,  Chemical 
Selene ee  BWctM  of  tbo  U«*.  Depoytsoftt  Of  fevrgy  under 
Contract  No.  StodCQ3.7$SfOOQ9S. 
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BIVALENT  METAL  ION  -  BIPYRIDINS8  INTERACTIONS  IN 
AQUEOUS  SOLUTIONS  AT  2S*C 

Mortafa  U.  Cmare*.  Nasik  A.  Faridf.  ud  Mohie  M.  Bahr* 

•Department  of  Chsmistry,  Faculty  of  Science.  Nur  City,  Cairo.  and  f Egyp¬ 
tian  Institute  of  Petroleum  Rtmreh.  Nur  City.  Cairo,  Egypt 


The  molecular  charge-transfer  oonytam  batoooo  ZX  and  4.4'- 
bipyrldinei  ai  donors  and  bivalent  metal  Iona  u  V-acoaptors  bora  bean 
investigated  in  aquaoua  solutions  Measurements  are  carriad  out  at  Z5*C 
in  diffarant  ionic  strengths.  The  electronic  abaorpUoa  spectra  is  carried 
out  at  A*250  nm  with  AT  bipyridine  and  Haiti  am  with  4,4'  bipyridine. 

The  experimental  conditions  ars  carriad  out  in  such  a  stay  to  assume 
1:1  complex  between  the  bWnlsnt  metal  Iona  M*+  and  the  two  types  of  bipy- 
ri dines.  In  case  ef  ZX  bipyridine  the  band  at  SBO  mb  was  split  into  two 
bonds  on  addition  of  the  oempiesing  bivalent  metal  Ians,  and  the  band 
1 if  shifted  to  a  longer  wavelength  (290  nm).  However,  in  case  of  4.4' 
bipyridine  no  split  is  eboervsd  and  practically  the  Jw»  has  not  changed. 
Stability  constants  with  M*  bipyridine  isomer  are  generally  higher  than 
thorn  with  2.2'  isomer. 

Comparison  of  the  results  for  4,4'  bipyridine  to  that  of  2.2*  Isomer  are 
dlscuteed  hi  terms  of  the  structure  ef  each  ligand'. 

1.  Smart.  M.M..  and  MU.  Eahr,  Bull  Ot  La  She.  Chdovdfua  D*  /lessee.  1-2. 

1-25. 1293.  — 
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STRUCTURE  AMD  ELECTRONIC  PROPERTIES  OF  (BXHZTUDUEACBTORE)  Fa  (C<9 .1 
COMPLEXES  WITH  L-CO,  TERTIARY  PH08PHIMES  AMD  TERTIARY  PHOSPHITES. 

Eduardo  J.S.  Vichi*.  Fred  T.  Fujiwara*,  Edison  Statu*,  Vasia  M.  Ho- 
gueira*,  XssTs  V.  Benedetti  and  Eliaa  B.  Saitovich0. 

*Instituto  da  Quusics-UNICAMP ,  Campinas  -  SP  -  Braail. 

bInatituto  da  Qulnica-UHESP ,  Araraquara  -  SP  -  Braail. 

cCautro  Braailairo  da  Paaquiaaa  Flaicaa-CHPq,  Bio  da  Janeiro  -  RJ  - 
Braail. 


Tha  atructure  and  eha  alactroaic  effects  in  th«  title  com- 
plaxaa  ware  studied  by  13C  SMR  and  MBs lb suer  apectroscopiaa,  and 
by  electrochemical  techniques.  The  X-ray  crystal  structures  of  the 
cmpUua  with  Wit,  and  PPhMa.,  previously  reported1 ,  show  that 
tha  PS  etas  adopts  aJdietortad  Octahedral  coordinated  geometry  in 
which  thraa  at  tha  aitas  are  occupied  by  tha  benzyl ideneece tome, 
BOA. 

Tha  l3C  resonances  of  tha  CO  ligands  show  that,  contrary  to 
the  tricarbcnyl  derivative,  tha  coap lease  containing  phosphorus 
ligands  era  not  fluxional.  This  ia  attributed  to  an  increaae  in 
tha  "six  coordinated  character"2  due  to  an  incraaaa  in  tha  n-back 
donation  from  tha  filled  natal  d  orbitals  (or  hybrid  orbitals)  to 
tha  LUMO  of  BDA,  induced  by  the- hatter  o-electron  donor  and  poorer 
n-acceptor  phoaphorua  ligands,  compared  to  CO.  This  hypothesis  is 
supported  by  the  MBaahauar  results. 

Tha  13C  raaonancaa  of  coordinatad  BDA  shows  a  vary  large 
upfiald  shift  of  tha  carbons  directly  bonded  to  iron,  as  expecesd 
on  tha  basis  of  tha  electron-donor  nature  of  the  Fe(GO),L  moieties. 
This  electron-donor  capacity  increases  with  the  basicity  of  1  as 
shown  by  tha  electrochemical  results.  A  linear  correlation  was 
observed  between  tha  ratio  4C  terminal /SC  central  of  the  hetero- 
diene  function  of  coordinated  BDA  and  the  Tolaen  electronic 
parameter3,  v,  of  the  phosphorus  ligamde.  Correlations  wars  also 
observed  between  isomer  shifts,  a,  quedrupole  splitings,  ABq,  iron 
omidetion  potentials  and  chamical  shifts,  SC. 

The  results  ere  interpreted  on  the  basis  of  a  bonding 
scheme  in  vhich  the  coordinated  BDA  act*  as  a  "sink"  for  the  nega¬ 
tive  charge  glaced  in  the  iron  atom  by  the  phosphorus  ligands  vie 
at  *  ye  ♦  BDA  mechanism. 

The  authors  thank  CKPq  end  TAPS IP  for  financial  support. 

1  -  B.J.B.  Vichi,  P.B.  Raithby  and  M.Me  Partlin,  J.  Orgaacmat. 

Chan.  1M3,  00. 

2  -  l.  Kructinsky  and  J.  Takats,  Inorg.  Cham.  1*76,  12,  $160. 

3  -  C.A.  Telman,  Cham.  lava.  1*77,  IT.,  $1$. 
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COPPER (II)  CHLORIDE  COMPLEXES  WITH  SOME  2-(«’-«THYL-2' 
-PYRIDYL  AND  4' -METHYL-2' (OR  S' )-OUINOLYL)BENZ-X -AZOLES 


0.  Devoto 

Cattedra  dl  Chinlca  A,  Facolti  di  Madicina,  Unlversitg  dl  Cagliari, 
09100  Cagliari,  Italy 
M.  Maasacaal,  G.  Ponticelll 

Istituto  dl  Chimica  General*,  Plalca  •  Analltica,  Unlvaraitg  di  Ca¬ 
gliari,  09100  Cagliari,  Italy 
G.  Nicera  and  P.  Piu 

Istituto  dl  Chlaica  Ganarala  a  Inorganics,  Unlvaraitg  di  Sassarl, 
07100  Sasaarl,  Italy. _ 

In  the  course  of  a  systematic  study  on  the  coordination  proper 
ties  of  some  b«nz-X-asole  (X  »  NH,  0  and  S)  derivatives  we  have  pre¬ 
pared  and  characterised  the  copper (II)  coaplexes  of  the  following 
ligands: 


X  -  NH,  mpbi 
X  «  S,  mpbt 
X  «  0,  mpbo 


Compounds  of  formula  CuLCl  have  been  obtained,  whose  spectral 
data  Indicate  bl  dentate  R-bonded  Uganda  and  terminal  metal -halogen 
bonds.  The  complexes  CuLCl  (L  -epbt,  mgbo  and  aq'be),  la  both  so¬ 
lution  and  solid-state,  hams  peeudotatfMbadral  CuM  Cl.  oheemopho- 
ree,  whereas  Cu(^bo)Cl.  has  a  flattened  tetrahedral  Isometry,  as 
ahown  by  electronic  ande.s.r.  spectra.  Two  lsonerlc  (yellow  Sad 
green)  compounds  of  stolohlonetry  Cu(^bi)Cl_  h 
aed.  It  Is  suggested  that  both  involve  similar  N.C1. 
but  differ  ea  regard  to  th 


neawew  wm 

ef  tetrahedral  dfstertloa 


A  caaptdh  ef  female  Cu(epbl)  * o,  displaying  properties  typi¬ 
cal  ef  five  coordinate  ohrcmaphcrof,  to  been  else  ebtelned.  Planed 
bla  structures  for  this  compound  in  both  solution  end  the  solid  ate 
te  are  proposed  on  the  basis  of  the  spectral  results. 
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THERMAL  AHALfSIS  AID  VIBRATIOIAL  SPECTRA 
OP  SOKE  COBALT  -  miDint  COMPLEXES 

P.  Verhoeven  and  D.A.  Thornton 

Uni varsity  of  Capa  Town,  Dept,  of  Inorcanie  Chemistry , 
Rondebosch  7700,  Capa  Town,  South-Africa 

H.  Hofaans  and  H.O.  Peeeam 

Univeraiteit  Antwerpen  (RUCA),  Lab.  Aaorganieche  Schaikunde, 
Groenenborgerlaan  171 >  B2020  Antwerpen,  Belgium 


Tba  thermal  properties  of  a  nissber  of  monomeric  tetrahedral 
and  polymeric  octahedral  Cobalt  complexes  with  general  foraula 
CoL_X„  (L  ■  pyridine  or  substituted  pyridine;  X  a  Cl  or  Br)  were 
investigated.  The  theraograviaetric  (TO)  and  Differential  Scanning 
Calorimetric  (DSC)  results  are  related  to  the  position  of  tbs 
aetal  -  ligand  stretching  vibrations. 


General  Decomposition  Scheme 


CoLgXg 

—  coL^Xg  *'/3i 

(ta) 

c°l5/3x2 

CoLX2  ♦  2/3  L 

(Ibc) 

CoLXj 

—  CoLg/jXg  ♦  1/3  L 

(2a) 

CoL2/3Xa 

—  CoLl/3X2  ♦  1/3  L 

(2b) 

C0L1/3X2 

—  C«tf2  1/3  L 

(2c) 

Where  1  and  2  indicate  the  loss  of  the  first  and  second  pyridine 
ligand  (L)  respectively  and  a  b  and  c  indicate  the  partial 
decompositions  of  the  ligand. 

Tor  scats  complexes  reactions  a  b  and  c  occur  simultaneously 
without  formation  of  stable  intermediates,  for  the  stable  inter' 
mediates,  infrared  spectra  clearly  indicate  that  CeUU,  CoL- 
and  CoL.  >.X,  exist  as  polymers.  The  halogen  atoms  for*  bridges 
between  tie  uobalt  atoms  resulting  in  the  formation  of  double  sad 
triple  layers. 

Col  jt-  complexes  with  Uganda  as  h  BO-jy  aad  b  HJI-jy  having 
a  strong'  eleetrem*lmtaelag  effect  on  the  Co-l(py)  bond  ere  more 
stable  thee  these  with  Uganda  having  electron-acceptor  properties 
such  as  3  Cl-py  aad  3  Br-py.  A  relation  can  be  made  between  tbs 
beat  of  decomposition  (at'  )  aad  tbs  deeempoaitiea  temperature 
of  the  polymeric  eetebedxiTCettgX.  complexes  with  t  ■  3  Cl-yy  or 
3  Br-py  amd  X  *  Cl  or  Br.  *  * 
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SBtaTBOSOOPT  CBISOTB05I0,  IU3S-.HALI0-  AUD 
V1BH4TIOSAL)  0V^4  -KXSTOHASS  kffiL-COMPLlOB 

ur  tbb  (us  rata 

8.V.  Volkov  end  T.A.  Nasuxenko 

Institute  of  Oentral  sad  Inorganic  Chemistry,  Ukr.  SSB 
lead mqt  of  Selaneas,  252601  Kiev,  UBSR 


Tbs  investigation  of  natal  complexes  in  the  gas 
phase  is  a  new  and  important  stags  in  the  chemistry  of 
coordination  ooapounds  due  to  the  possibility  to  obtain 
infornation  on  tbs  structure  and  properties  of  indivi¬ 
dual  no Is colas  under  conditions  union  (1)  axe  not  conp- 
lioated  by  additional  interactions  of  condensed  phase 
and  (2)  pemit  direct  comparison  with  the  data  of 
quastuat-ohaaioal  calculations. 

The  use  of  a  coupler  of  spectroscopic  nethodai 
electronic  and  IB  apectrosooples.  nass-epectronetry , 

BBS  a.o.  allowed  us  to  study  in  detail  the  state  of 
sufficiently  volatile  and  thermally  stable  3d-«etal 
A -diketonmtes  in  conjugated  gee  pnaee-nelt-solid  phase 
ayatena. 


The  IB,  electronic  and  *»B  speotrs,  taken  for  the 
first  tins,  and  nase-spectronetrlc  data  allowed  ue  to 
characterise  the  structure  of  oanpleree  in  the  indivi¬ 
dual  state  (vapour  phase) ,  to  elucidate  the  node  of 
iota  molecular  interaction  in  the  condensed  state 
(nolten  and  solid  phases),  to  datemlns  stability  and 
tba  pathways  of  dissociation  and  fragnaotation  with 
*~dikatonata  (pant anedionataa-2 ,4 1  1,1 ,1-txifluoro-i 
1 ,1 ,1 ,5»5t5~bs*afluc  "went^;adiona(taa-2.4|  1 ,1 ,1 ,2,2, 

3 , 3-baptmfluorohept anedionatea-C , 6  a.o.)  coaplaxes  of 
ohroniuu(III),  nangansss(II),  iron(II  and  III) , 
cobalt(II).  niekelTlI) .  coppar(II).  The  effect  of  the 
nature  of  the  natal  and  rf  -substituents  in  diketonate, 
additionally  coordinated  donor  noleoules  and  phase 
transitions  on  the  structure  end  stability  of  oonplsxsa 
is  discussed. 
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of  tagrgjMUc  CgKggdg 

Alaa  ■.  Bead 

Division  of  Chealcal  ud  Physical  IciMCM , 
Desk  In  University,  3317  Victoria,  Australia. 


Abstract 


llectreehealeal  twialfwi,  mob  as  voltametry,  arc  am 
widely  mod  to  ctady  reaotlo*  irtalm  la  inorganic  ehoalstry. 
la  tMcarlm  to  speotteaoopy,  there  are  still  easy  llal  tat  leas 
with  respect  to  the  teaperatare  rasps ,  solvents  aad  flealhlllty. 
hesaatly.  am  techal«oos  based  ea  platlaea  si arsaleo trades  have 
eaahled  the  elmtrolyta  to  ha  ellalaated  la  orpsatc  eolvsats  sash 
as  aeeteeltrlle,  beaasas  sad  dlohlornaothane  ■  Pach  electrodes 
also  slim  the  pesslhlllty  ter  andert eking  ssm cremate  la  wary 
lm  teaperatare  glasses,  dm  lastrwasatal  mtheds  eeahtaed  with 
them  else trades  elm  otter  peeaihlllties  for  eadortahlng 
woltsamtrle  mamremate  la  hydroearhaaa.  the  eltalaatloa  of 
eleetrelyte  aad  the  am  nags  of  solvents  allows  rwhataatial 
slapllfleetlsa  of  electrode  greoaeeos  aad  data  cm  he  asm  readily 

addltlea  to  prowl  ding  details  of  the  am  teohslgaas,  asasglaa  of 
elmtrede  peeoaaeee  of  caiOea/1  eeapeeads,  soerdfmum  eaapoaada 
aad  e  raags  of  ergaaem tallies  la  the  am  aedla  for  eleatronhmleal 
lawastlgatlsm  will  hs  dice  as  sod. 
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INFLUENCE  OF  Cl'  OH  KATE  AND  MECHANISM  OF  THE  ELECTRODE 
REACTIONS  Cu(I)/Cu(Hg)  AND  Hg(II)/Hg  IN  DIMETHTLSULFOXIDE 
OR  ACETONITRILE  SOLUTIONS 

Sturs  Fronasua  and  Carl  Lennart  Johanaaon 

Inorganic  Chaaustry  1,  Chemical  Canter,  University  of  Lund, 
P.O.Box  740,  S-220  07  Lund,  Sweden 


The  electrode  reactions  have  bean  studied  at  the  equilibrium 
potential  by  the  faradaic  impedance  amt hod  and  a  cyclic  current- 
step  method.  In  the  DMSO  solutions  the  supporting  electrolyte  was 
1  M  NH4CIO4,  whereas  in  AH  it  was  0.1  M  (CjHs^NClOi,.  Double-layer 
data  have  been  obtained  from  electrocapillary  measurements. 

In  DMSO  and  AN  Cu+  can  exist  aa  the  solvated  ion,  because  its 
disproportionation  constant  is  much  lower  than  in  water.  In  the 
DMSO  solutions  kinetic  measurements  could  be  performed  only  at 
[C1‘]  >  IS  sM,  and  the  rate  law  obtained  indicates  that  Cu  and 
the  binuclear  complexes  Cu2Cl2  and  CujClj  predominate  as  oxidants 
in  the  ion-transfer  step  Cu(I)  ♦  e"  J  Cu(Hg).  On  the  other  hand, 
the  mononuclear  cosiplexas,  that  are  the  main  Cu(I)  species  In  the 
solutions  used,  do  not  take  part  detectably.  This  result  can  be  . 
correlated  to  the  negative  AH® -values  at  the  formation  of  CuClj'J 
(J  *  1  and  2),  as  a  participation  of  these  cos^plexes  would  involve 
breaking  of  fairly  strong  Cu(t)-Cl  bonds. 

The  results  from  measurements  on  AN  solutions  at  [Cu*]  <  1  sN 
show  that  Cu*  as  well  as  the  complexes  CuCl  and  CuClS  contribute 
to  the  ion-transfer,  and  there  is  a  large  increase  in  the  rate 
constant  of  che  electrode  reaction  on  fonsation  of  CuCl.  This 
effect  can  primarily  he  correlated  to  the  large  and  positive  AH° 
and  AS®,  accompanying  this  complex  formation  and  indicating  a  pro¬ 
nounced  decrease  in  the  inner-sphere  solvation] .  Ligand  bridging  at 
the  electrode  via  the  coordinated  Cl“  could  also  contribute  to  the 
high  rate  constant. 

From  the  rata  low  obtained  in  the  kinetic  measurements  on  the 
Hg(II)/Hg  electrode  reaction  in  BM90  solutions  it  tan  he  concluded 
chat  the  reaction  proceeds  step-wise  with  Rg(II)  ♦  e"  *  Hg(I)  es 
the  rate-control ling, step.  The  solvated  Hg**  had  Sg3*  a*  mail  as 
the  complexes  HgCl?*J  (j  ■  1-4)  and  the  df nuclear  Hg.Cl**  take 
part  in  the  overall  charge  transfer.  The  rate  Constant  of  the  Stop 
HgClj  7/Hg(I)  (j  •  0-4)  increases  with  the  number  of  Cl"  coordi¬ 
nated.  The  prime ry  cease  of  th«  large  increase  on  formation  of 
HgCl*  most  probably  is  s  change  from  octahedral  to  tetrahedral 
coordination1,  and  the  farther  increase  for  j  >  I  CM  ha  Corre¬ 
lated  to  the  steady  lengthening  of  the  Ng(II)-Cl  hood. 

1.  S.  Fronseus,  C.L,  Johanaaon  and  I.  Fein,  J.  Slectrosoal. 

Cham.  1978,  M,  1. 

2.  1.  Persaon  and  J.  Saba,  To  bo  published. 
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OOVLBOB 

J.S.J.  Schaitc,  KJ.  toonan,  J.O.X.  van  dar  Li.nd.an  cad 

Dapartaant  of  Inorganic  Chaniatry,  Uniraraity  of  PI jaagan, 
Toamooivald,  6525  B  Xljaagan,  tha  Mkarludi. 


in  intriguing  f  aatura  of  tUa  olaa*  of  oonplaxaa  la  tha  status  of 
tha  unpairsd  slsotron  l.a.  oan  tha  ijntaa  ha  dsacrihad  aa  valsnoa 
dalooaliaad  or  aa  valanoa  ttappsd.  VI th  rsspaot  to  this  «a  atodiad 
tha  Croat a>%Md)a  Ion  [lj5*  and  tha  raUtad  toaplanss  [lip*  and 

'{#*■  “*  ””  “1~» 
C*H3)58u(pya)a«(M3)5]^,  [I]*  [(mjJ^waJtaCKhw)^4*,!!!]4* 

[  (hWr)2Cl*a(Mr»)»nia(hpT)2]^|  [ill}3* 

hpy  »  I^MdiyrUlM. 


py*  -  pyxaslna 

Ha  datanlnad  dfl 
ocaplaasa 


nod  AS  of  tha  two  aneoaaalaa  uxtdatloa  atapa  of  tha 
*  raUtad  aono-ia  ooaplaysa  fBn(mJ,8p7a)j", 


fora  of  tha  raUtad  nooo-Ro  ooaplgaa  [te(«.)58pya)r- 
[hdttnrUmlr  [Bu(hpy),13*  and  famooaaa .  AS0 
oaloulat  ad  f ran  tha  t  aapanatura Jdspsadsnoa  of  b  aa  dv 
noa-lsothanaX  oall  aooording  to  Ihww  who  ahoiad  thli 
rsliabla  nathod.*  Half  tara  potautiaU  wara  takan  aa 

tic 


traoa- 


datavainad  in  a 
thla  to  ha  a 


hy  oyolic  volt ■  Matty  adat  rsvarllhla  ocodi-* 
In  tha  tinparatnra  rungs  -20°  -  ♦JO0  c  in  aoatcaa 


a  Too,  B,L.|  Om,  U.|  Over,  K*I»|  P.D. f  Honor,  S.J. 

J.  d*.  (Ban.  too.  1l8l  (197?). 


Uhl*  Standard  laaotlon  Bit  ropy  (AS0)  in  oal.aoT1  f1 

SMA(hsp)2(pam) 

24/a 

i  24  |  la/O  18 

»«0n^)5(is»> 

34/2* 

<  44 

i 

«*/3» 

•  43  t  94/4*  *  44 

n 

7tt» 

1  23  1  W>  *  4* 

nx 

♦4/3* 

t  23  |  If/**  t  22 

farreoana 

t4/C 

»  19 

If 

*4/la 

«  24  f  n/o  t  18 

f  ' 

24/h 

»  33  1  */8  «  It 

frm  thaaa  data  aad  tha 

mm  fBNahl  «9ariaaoa  that  thaaa 

it  la 


tt*X, 


for  » tha 


■an  tMMfanJka  tana 
tint  ot  tha  aoivant  dlpalaa 

hn  Haloctaiaad*  an  thnt  than  aaiAa* 

HI 
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D.M.E.  BEHAVIOUR  OF  NICKEL ( II ) -ETHYLENEDIAMINE-AM1NO  ACID 
TERN ART  SYSTEMS 

Anita  Rani  Aggarwal,  Krishna  B.  Pandeya  and  R.  P.  Singh 
Department  of  Chemistry,  University  of  Delhi,  Delhi,  INDIA 


He  report  here  the  results  of  polarofraphic  investigations  on 
nickel (Il)-ethylenediaaine-amino  acid  ternary  systems  with  four 
amino  acids,  viz.,  glycine,  3~alanine,  0-alanine  and  valine.  Fined 
concentrations  of  nickal(II)  (0.2nM)  and  amino- ac ids  (^3mM)  were 
used  and  ethylenediamine  concentration  was  varied  from  0.0716  to 
0.716mM.  The  studies  were  made  at  constant  temperature  (303k), 
constant  pH  (8.0)  and  constant  ionic  strength  (0.3H  K HO,),  with 
0.005Z  gelatin  solution  as  maxima  suppressor.  The  reduction  is 
irreversible  and  diffusion  controlled  throughout.  Transfer 
coefficient  (a,,)  and  formal  rate  constant  (k*f  tj,)  have  been 
evaluated  by  Oldham  and  Parry  method ' .  Some  results  are  pre¬ 
sented  in  the  Table  below. 


ten] 

x10*M 

“‘I 

(v) 

°n 

0*  x  10* 
(cm/sac* ) 

(cmFscc) 

w* 

(a)  Glycine 

(2.95aM) 

0.716 

1.2995 

0.8299 

1.56 

1.56x1021* 

9.76x10  20 

0.5392 

7.160 

1.2296 

0.9500 

1.05 

0.5861 

(b)  a-elenine  (2.82mM) 

7.05x10"!* 

8.60x10*'* 

0.716 

1.1708 

0.7739 

1.67 

0.653 0 

7.160 

1 . 1092 

0.9560 

1.20 

0.5291 

(c)  8-alanine  (3.06aM) 

- 

4.58x10"!? 

1.53x10""' 

0.716 

1.5030 

0.6810 

1.65 

0.3585 

7.160 

0.9861 

0.8686 

1.32 

0.6273 

(d)  valine 

(2.99*0 

8.26x10“!* 

9. 70x10"’' 

0.716 

1.9086 

0^7521 

0.93 

0.4131 

7.160 

1 .0638 

0.9386 

0.98 

0.4921 

The  trend*  in  ast  and  h*f ,h  Mt  fa  swsrteM  with  the  relative 
stability  sad  redmeihiUty  of  the  comp  lews  s  as  expected  from  the 
steric  consider atisms. 


1.  K.B.Oidhsm  ■«  I.P. Party,  dmel.Chea.  1948,  40,  65. 
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ELECTROCHEMICAL  STUDIES  OF  METAL-METAL 
a  BONDED  (?)  In-No  (CO)  jCp  POKPNYRINS 

P.  Cocollos*.  a  Vittorl*,  c.  NolMb,  X.  Cuilardb  and  K.M.  Radish 

*Departaent  of  Chemistry,  University  of  Houston,  TX  77004  USA 

bL*boratoir«  da  Synthase  at  d'Electrosynthese  Orgaoometalllque 
aaaocla  au  CURS  (LA33),  Faculte  daa  Selaaeaa  '“Gab rial",  6,  Xd. 
Gabriel  21100  Dijon  FIANCE 


The  titled  lndlua(III)  porphyrins  ,  vhers  F  *  tatrsphsnyl  or 
octaethylporphyrln  containing  a  blnuclsar  frasnork  vara  studied  In 
banzonltrlla  and  methylene  chloride,  0.1MTBAP,  using  variable 
tanpsraturs  cyclic  volt anna try. 

Both  complexes  undergo  two  sing la  alectroa  reduce Iona  and 
one  two  electron  oxidation.  At  fast  scan  rates  (»0.100  V/s)  tha 
first  reduction  la  reversible  at  all  temperatures.  At  seen  rates 
<0.100  V/s  tbs  electron  transfer  Is  followed  by  a  rapid  chemical 
reaction  characterised  by  elimination  of  tha  [Cp(CO)  Jto]*  anion. 

A  ainilar  process .occurs  upon  addition  of  a  second  electron.  The 
produced  [(F) In]”*  and  [(?)In]~2  species  are  in  equilibrium  with 
the  electroganerated  (dimeric )  monoanlon  and  dies loo.  Lowering 
the  temperature  results  In  a  higher  stabilisation  of  the  starting 
complex.  The  generated  [Cp(CO) Ofe]”  anion  la  oxidised  at  -0.00  V 
yielding  the  corresponding  radical  which  dlnerlses  giving  rise  to 
the  atable  [Cp(CO)jHo]j  derivative. 

The  two  electron  oxidation  of  (P)Io-No(CO) jCp  occurs  at 
about  40.WV  end  irreversibly  leede  to  formation  of  [(p)ln]+  and 
[Cp(C0)j(fc>]+.  The  porphyrin  cation  la  associated  with  a  perch¬ 
lorate  anion  and  undergoes  three  additional  oxidative  quaelrevers- 
Ible  electron  transfers,  as  evidenced  by  a  study  of  genuine 
(P)InC10,  derivatives.  The  [Cp(CO)  jNoJ*  cation  is  reduced  at  -0.40  v 
yielding  the  corresponding  radical  which  rapidly  reacts  to  give  the 
[Cp(CO)]Mo]2  diner.  The  behavior  of  the  electrogenerated  molybdenum 
anion  and  cation  was  ascertained  by  cyclic  voltaanetrlc  neasuranents 
of  commercial  [cp(CO)  jHd]}  sanples.  The  overall  electron  transfer 
reaction  of  the  title  camp  owed  is  summarised  in  the  scheme  below. 


h”  " .  1 7  r 

heel*  r*  2=4  Gsmd** 


1.  ?.  Cecolioa,  C.  Noise  and  X.  Co ilard, 
1H2.  M>  C41. 
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ELECTROCHEMICAL  STUDIES  OF 
MULTIELECTRON  TRANSFER  IN  POLYNUCLEAR  COMPLEXES 

Richard  L.  Llntvadt  and  Barry  A  Schoanfelnsr 

Wayna  State  Unlvaralty,  123  Ch  sals try.  Detroit.  Mich..  48202,  USA 

The  potential  capability  of  polynuclear  natal  complexes  to 
tranafer  two  or  wore  electrons  at  cloeely  spaced  potentials  wakes 
thaw  attractive  candidates  for  reagents  and/or  catalysts  in  a 
variety  of  reactions  Involving  snail  molecules.  In  previous  studies 
we  have  diacussad  the  fact  that  several  blnuclear  Cu(II)  1,3,5- 
triketonates  and  their  d Lanina  Schlff -bases  exhibit  cyclic  volt  n- 
netry  consistent  with  two  reversible,  sequential  one -electron 
transfers  at  very  nearly  the  sans  potentials  in  the  presence  of 
excesses  of  snail  cations  such. as  Na+  and  L1+.1>J  In  the  absence 
of  such  cations,  one-electron  reversible  CV  behavior  Is  observed. 
These  studies  have  been  carried  out  with  a  hanging  nercury  drop 
electrode  (HMDS)  In  d  law  thy  1  fomanide.  These  conclusions  have 
been  substantiated  by  datarnlnlng  current  functions  fron  simula¬ 
tions  of  CV  waves  In  the  scan  range  0.020  to  50.00  V/ sec.  On  this 
basis,  the  difference  In  potential  for  the  sequential  one-electron 
steps  in  the  presence  of  Ka+  la  on  the  order  of  10-50nV.  This  Is 
lneplte  of  the  fact  that  nsgnetlc  studies  show  that  the  two  Cu(II) 
Ions  are  strongly  Interacting,  i.e.  the  compounds  are  nearly  d la¬ 
sagne  tic  at  roost  tenperature. 

These  systene  have  also  been  Investigated  by  chronoanperonetry 
which  can  be  used  to  quantify  kinetic  phenomena  In  electrochemical 
reactions.  For  times  less  than  1  sec.,  after  a  potential  step  to 
wall  beyond  E°.  a  HIDE  appears  as  a  planar  electrode.  The  Cottrell 
equation  holds  for  a  ndb-klnetlcally  complicated  system.  For  two 
electron  systems  that  follow  the  ICE  mechanism: 

0  +  leVbE’  -i-  E"  +  le-'^R'” 

£N,S’  l(t)  -  FAeJ  <2  -  s-kt) 

Current-time  data  for  theme  blnuclear  complexes  has  bean  fit  to 
this  function  using  a  nom-llaaar  least  squares  program. 

The  Cu/II)  trlketenete  and  Sehlff-bmee  coaplexes  exhibit  slnple 
Cottrell  equation  currents  with  n-1  la  tha  sbmsmct  of  small  cations 
like  Ma+  or  Ll+.  Mm  email  catiooa  era  Introduced,  ICE  bekavlor 
la  obeerved .  At  abort  tine  (*2-4  nsec)  the  observed  current  corres¬ 
ponds  to  e  le_  reduction,  however,  at  long  elms  (*400  msec)  the 
c arrest  is  exactly  twice  tha  value  eb served  in  the  absence  of  small 
cat lens,  times  tha  value  of  k  tspsads  sm  which  cation  is  weed, 
mm  pcopoms  that  the  Inter vnclmg  ohmic  >1  rssctlsn  In  the  ICE 
mechanism  is  related  to  small  cation  sasolcstton  with  ths  singly 
rsdmemd  complex.  Such  sssoclstlon  sppsrsmtly  vesults  In  ths  turn 
redo*  potentials  being  vmry  similar.  An  mslsgnas  slsstrochsmicsl 
trastnant  of  bis  (1,3.5-trlhstonoto)  dUlcksl(Il)  complcnss  will 
be  discussed. ' 

1.  Llntvadt,  R.L.,  Ermmmr,  L.E..  Isms.  Cbam..  lM3,j(,  m. 

2.  Llntvadt,  t.L. ,  laager,  0.,  Emhmmmfmlaar,  B.A. .tnoex.  Cham.. 

schadulad  to  appaar  Jam.  IMA. 
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HETEKODUKfCUAK  PORPHYRIN  COMPUXBS 
C.  jOchaal  Elliott.  R.R.  grabs,  and  J.K.  Arnatta 


Colorado  Stata  University,  Department  of  Chanlatry 
Port  Co  Ulna,  Colorado  80523 


Tha  special  reactivity  exhibited  by  aaqr  catalyst «,  ranging 
fron  netalloansynes  to  supported  heterogeneous  natal  catalysts,  baa 
baaa  attributed  to  tha  ability  of  substrata  to  atadtanaously 
In tar act  with  aultlpls  transition  natal  situs.  Studying  dlacrata 
hataro-  and  honodisuelaar  natal  conplanas  provides  a  naans  to  proba 
bow  natal  situs,  within  such  easel  axes,  Intar act  with  aach  otbar 
and  with  substrate  nolaculas. 

ncio-a , a, a , a-Tetrakis  (o-nicot  lnauldopbeynUporphyr  in  (Plgura  1) 
Is  a  ligand  capabla  of  binding  two  natala  la  squara-planar  coord 1- 


brdwhy. 

nation  situs  oriuotad  In  parallal  planus  ooexlal  to  ona  aootbar. 
Natal  cowplaxaa  of  A  haws  bass  tha  aubjact  of  savor al  r sports 
that  ara  of  intaraat  hi  Banes  of,  anosg  otbar  things,  thair  potao- 
tlal  utility  as  nodala  for  eytoebrona  C  oaldaaa.1-3 

«a  baaa  observed  that  conplaxes  haring  M  »  «u+2  and  M'  -  sona 
first  row  transition  natal  Hava  saueual  coordination,  spactral, 
and  radas  propart  las  whan  Caspar  ad  to  analogous  ainpla  muo- 
tatrapbsnylporpfayrln  conplsnss.  For  asaupla,  tbs  WCe  csnglsn 
of  1  sshlblts  Co  (III)  adal  binding  sonstaata  (foe  a  variety  of 
ligands)  that  ara  nsay  ordnrs  of  magnitude  larger  than  tor  tha 
analogous  tetraphacylporpbyrin  couplet*. 

Tha  csnplanaa  Sn/Ns,  ta/Pe,  sad  tn/Co  ara  noat  llkaly  to 
poasaas  propart las  of  intaraat. 


tha  raanlts  of  aUarriwhpnfiitt  and  spactral  stadias  of  - 

hotarodlnuclaar  porphyrins  willbe  ptasantad  along  with  pralintasry 
eonaidanuon  of  thair  utility  as  slactrsda  bound  species  In  nodl- 
flad  electrode  ays  tana. 

b.A.  fcn>lnghsn,  g.i,  aasear ,  and  Nnndar ,  j|g* 


1.  8.1.  bushing  ban,  g,i,  Cantor,  and  1 
toe,.  ice.  mw  nm>. 

2.  C.M.  Ullott,  Cbns.  8oc. ,  Chan. 
5*  C.M.  Elliott  and  1*1.  grabs, , j|g. 


sit  am). 

1K  >  J*. 
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CORRELATIONS  BETWEEN  CHARGE  TIANSFER  ENERGIES  AND 
ELECTROCHEMICAL  REDOX  COUPLES 

Elaine  S.  Dodsworth,  Masa-Akl  Haga  and  A.B.P.Lovor 

York  University,  Downsvlaw  (Taranto),  Ontario,  Canada  M1J 
1P1 


Charge  transfer  transitions  aoeur  ganarally  between  an 
orbital  loealiaad  aalnly  on  tbs  natal,  and  an  orbital 
looallsad  aalnly  an  the  ligand.  Tbeaa  orbital  energies 
ean  often  be  probed  by  slant rochnwiatry,  It  ip  possible 
to  eatabllah  relationships  between  alactroohaaloal  redos 
potentials  and  option!  ligand  to  aetal  (LMCT)  Or  natal  to 
ligand  eharge  transfer  ( NLCT )  transition  energies.  The 
redos  couples  Involve  equilibria  between  the  solvated 
ground  states  of  different  configurations.  Optleal 
transitions  involve  Franek-Condon  esoited  .states  which  nay 
be  stabilised  or  destabilised  by  Solvation,  and  any  also 
be  vlbratlonally  esoited.  Correlation  between  redes 
potentials  and  optleal  transition  energias  provides  a 
naans  of  probing  inner-sphere  reorganlsatlonal  energies 
and  outer-sphere,  solvation,  energies. 

An  assailant  correlation  between  netallophthalooyanlne 
LMCT  optical  energies  and  redos  oduplas,  was  reported1' In 
oirouastanoes  where  the  effects  Of  both  differential 


solvation  and  vibrational  exaltation  are  ulntaal .  System 
where  those  off eats  are  net  niniaal  will  ndw  be  presented. 

The  ttiCO)4(gpg)  (m  a  bipyraslne)  sy stew  exhibits  two 
strongly  solvateebreale  MLCT  bands.  In  addition  to 
exploring  correlations  between  the  WLCT  transition 
energies  ward  various  solvent  parAneters,  the  oxidation  and 
reduction  elestrccbaalcal  potentials  were  recorded  in  a 
range  of  sol vents  of  Widely  varying  polarity. 

The  eptiesl  transition  shifts  to  higher  energy  with 
iner egging  polarity  of  the  solvent.  Surprisingly,  the 
difroreaee  between  the  peiSntiets  of  exl«ati«a  and 
redeetiew,  ftnuttiy  rolntoe  to  the  NOhOwum©  gap,  actually 
doer notes  with  ioereasing. solvent  polarity.  Thlsls 
espleined  IS  terns  of  eftreas  destebil loot ion  of  the 
e settee  ItCT  SMS*  pragsblysse  eeneeqeence  e*  the  dipole 
■sweet  ebeegleg  sign.  Values  for  the  inner  one  outer 
sphere  rower  gen  I  eat  ion  energies  have  been  estlnated. 

*■  nertde  «f  ItoUtprUSmsiMi  «*•*  loses 

rieh  nghhegt  epsotrs  e«hg*taiwg  i«Mt,  Hurt  .eng.  gsrohobly, 

AfUB 


be  prggegged. 
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THE  BJ90T509  THAKSFKR  HEACTIOKS  III  TBS  BUBOTSOCOMISTBY 
Of  TBS  COQHDIHATIOH  00HP00HD6 
ggBia.  £i  *“*"**»»  wd  oig«  Yu.  Kargina 
Kuan  State  Ulyanov-Lonin  Uni  varsity ,  Kaaan,  USSR, 
420006 _ 

The  alaotroda  reactions  of  the  inart  natal  (Cu.Bi) 
chelatea  at  nan  organic  ra agents  related  to  B-dlhetonos: 
fluorinatad  B-ketoanines,  B-thioketoasdnes ,  eonothio-B- 
dikstones  are  ■<— axiaad.  The  chelates  ware  shown  to 
undergo  one-electron  reversible  reduction  in  IMF  by  d.c. 
a.c. ,  cyclic ,  eoanutated  polarography  awl  IBS.  *i/2~r*~ 
lues  ot  reversible  steps  represent  the  themodynanio 
ones,  i.e.  the  seesure  ot  the  WHO  ot  the  ooaplexas. 

The  reduction  ot  the  tloorinated  ft-ketoealnates 
ooours  «t  none  positive  potentials  than  theft  ot  the  li¬ 
gands  bearing  proton  Instead  ot  natal,  ^SMadlng 
both  on  the  nature  of  the  central  ion  and  the  ligand 
structure.  of  ooaplexes  correlate  with  Hum  it 
constants  for  1  located  is  para-position  of  the  tana  ana 
ring  of  the  ligand,  p#  -Values  for  the  oonplexas  ere 
less  than  those  for  the  ligands,  with  the  tendency  be¬ 
ing  caused  by  the  decrease  of  the  SVMO  sensitivity  to 
the  sUbstltueat  effect. 

US  date  ahow  the  unpaired  electron  in  the  reduc¬ 
tion  product  of  niokol  B-ketoaninstee  and  naoottdo  B 
dikotonefeoe  is  sitsd  on  nickel  atoa.  Th#  gaonetry  of 
Kill)  istaaaodiataa  and  tho  donor  aftos  off  cot  sore  «i*» 


One-  electron  revarsibla  reduction  both  of  alokol 
B-thiokstoaninataa  and  B-tbioketoaninse  occurs  at  olo- 


H<XX)  with  tin  ligand 


e  conns*  ox  ma;  with  tea 

rdiag  to  m  date. .  — 

Sbeetreahandstrs  of  the 
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Acnvjaum  or  cauot  bioxisi  bt  «w  oomuoi 


Donald  J.  Darsnsbourg 

Dapartnant  of  Chants try,  Taxaa  AIM  Oniraxslty,  Collags  Station. 
Taxaa  77643,  USA 

Tha  iaaartlon  of  COj  into  M-H  and  H-C  bands  to  afford  notallo- 
fornataa  or  natallocarboxylataa  rapraaanta  potantlal  a tap a  in  cata¬ 
lytic  cyclaa  of  tha  radnctlon  of  carbon  dionida.  Wo  report  haroln 
on  tha  nachanlatlc  aapacta  of  tha  C-8  and  C~C  band  fornlag  procaaa- 
aa  loro  Irina  COj  nadlatad  by  anionic  groqp  6b  traaaitlon  natal 
apacioa. 

Obaarmtlona  on  tha  intinata  datailo  of  OOj  Inaortlon  into 
CHjW(CO) j  to  panarata  CHS002W(C0)5  ara  oonaiatant  with  a  conoart  ad 
(I*)  nachanian.  Tha  ra action  ona  found  to  bo  first  ordar  in  both 
natal  adbotrata  and  carbon  dloaida.  Xa  addition,  tha  activation 
paranatara  naaaurad  far  thia  prnenaa  in  tatrahydrofuran  wn  datar- 
ninad  to  ho  ir  •  -36  kjoul-nol-1  and  46*  ■  -167  Joul-nol"1 .  Con- 
grnonsip,  carbon  dlaxlda  Iaaartlon  la  act  ratardad  bp  tha  praaanca 
of  carbon  nonorids. 


A  significant  accalaratlon  of  COg  inaortlon  ana  noted  In  tbn 
praaanca  of  alkali  natal  counterions  which  aarva  to  noutrallsa  tha 
bailor  of  aagatlrn  chart*  on  tha  lnclpiant  carbexylata  ligand. 
Inactions  aubaaquant  to  tha  00g  Iaaartlon  pxocaoa,  l.a.  alkali  nat¬ 
al  aadtatnd  llaplacanant  of  tha  carboaplata  ligand  bp  othar  nuclno- 
phllaa  (n,g.,  aquation  1),  nu  ba  dlaanaaad. 

-^1»  i«a"  +  aogcf  u+  a) 


Substitution  at  tha  natal  caatar  hp  phoaphnrun  donor  llganlo 
naa  fonad  go  groacly  onhoaeo  tha  rated*  ttj  iaaartlon  Into  tha  ' 
aatal-carban  band,  far  onaapla,  ateaoaa  ggggwoti  ondorgoio  raao- 
tloa  with  OPj  to  afford  CRtOQgV(CO)i  at  mUmt  rtajtrnteio  and 
praooaro  otdr  aarnral  daps,  ^C^flDHWl^ennctb  olth  00g  in  a 

Mbantanwg  ona  jotedfte^^tenartlai^S^Sr^w^  band  la  tbn 
eboinciag  mhmmmtm  tty  mm  «• 

proganad  bp  dra— biiglwltn  aC  tha  (a^wawighHii;  darloa 
tint  dnriond  frag  rapgUra  <t). 


WWif 
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vxbhouc  activaiio*  or  wall  hoibcuim  xi  caza lysis 
I.B.BsrauJ Acer  and  g-*  l^fcTT 
Institute  of  Clfa— iati7,  277028  Kishinev,  Orosule  3,0MB 


The  yibronio  UiNXjr  of  ohenioel  ectivation  by  coor¬ 
dination  in  tha  aleneatary  net  of  catalysis  is  basad  on 
the  concept  of  yibronio  lntaraotlon  erpUcltoly  includ¬ 
ing,  by  naans  of  orbital  vibronio  constants,  the  dot ai¬ 
led  influence  of  changes  in  the  electronic  shall  on  the 
nuclear  framework  rssultiag  in  a  change  of  the  activati¬ 
on  energy  of  ohenioal  reactions  with  the  coordinatsd  no- 
laculs  .  In  the  senianpirioal  version  the  main  para¬ 
meters  of  the  theory  are  the  changes  of  the  frequency  of 
vibrations  and  interatonlc  iiatanoes  (by  coordination)  in 
the  direction  of  the  reaction  path  directly  coupled  to 
the  changes  of  the  electronic  HO  population  nunhers  (or¬ 
bital  charge  transfers)  •  In  the  os—  of  dl  atonies  and  loca¬ 
lised  double  bounds  (say,  la  olefines)  a  one-par— stag 
version  of  the  theory  was  worked  out,  this  paranstsr  be¬ 
ing  the  ohaage  of  the  frequency  of  atreohing  vibrations, 
for  Ij,  HO,  00,  0^,  (^i  OjOg,  OjB^  noleoulsa  coordina¬ 
ted  to  anno  and  poly— dear  coaplaxaa  and  to  solid  state 
surfaces  the  parsnetrUatlotf  procedure  was  worked  out, 
and  yibronio  coast— ts>  orbital  charge  tranefere  and  re¬ 
sulting  changes  of  the  —tlvatlcn  energy  of  oheniosl  *e- 
aotlon  with  the—  nolcsulee  due  te  ccordlnatien  were 
calculated,  the—  results  are  in  direct  or  indirect  ag- 
re— cut  with  wye**— otal  data  and  all—  to  pradiet,  at 
lenat  qualitatively  or  scad  quantitatively ,the  eapeeted 
— tivetion  of  —all  nalcoulsa  by  coordination  to  varloua 
active  sent  am. 

1*  I.B.Bsraaksr,  the  J—a  tail—  ffeet  end  fib— e 
Interactions  m  Made—  Oh  sad  at  ay,  n— an  freaa,  I—  York, 

i  m* 
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ronuriOH  and  KUfflvm  or  <co)*f«oo2h"  id  the  gas  ruse. 

IMPUCATIORS  FOE  THE  Fa(CO) ^-CATALYZED  WATER-GAS  SHIFT  REACTION. 
Kelley  turn*,  Larry  Sal Ians  and  Eobart  E.  Squires 
Purdua  University,  Watt  Lafayette,  Indiana  USA  47907 


The  properties  and  reactivity  of  (CO)iFaCOjH  ,  1,  produced  la  a 
flavins  afterglow  apparatus  ara  described.  Tba  title  Ion  la  tba 
sola  product  of  a  rapid  gas  phase  reaction  between  Fa (00 >5  and  hy- 
dratad-hydroxlda  Ion  clusters  80(HjO)b”  aal,f,3  <04.  1).  This  con¬ 
trast  a  the  re«ctlon_vi th  bare,  imeclvstsd  hydroxide  which  yields  ex¬ 
clusively  (CO)yFeOH~  by  CO  ligand  expulsion. 


(I) 


HO(H2°)n  +  Fa(C0)5 


■***■«-«*»  (C0)^FeC0jH~  ♦  oHjO 
5=2 - »  (CO)  jFeOH~  +  200 


Asslgnaant  of  the  iron  hydroxy-carbonyl  (ne tall ocarboxy 11c  acid) 
structure  to  1  la  baaed  upon  aaveral  liana  of  cheaical  and  therne- 
dynanlc  evidence.  For  axaapla,  ion  1  undergoes  facile  hydro  gen- 
dautarliai  exchange  in  the  praaanca  of  CljCOjl  aa  dona  Its  deuter- 
atad  analog  with  HCOjH  and  >2*’  Fnrthamora,  no  axygaa-iS  incor¬ 
poration  la  observed  la  reactions  of  ^  with.  fer”0  and  only  a  single 
oxygen-18  appears  In  the  product  of  reaction  between  Fa  (60)5  and 
Hloo(H2*°0)_~  nsl.2.3.  The  results  of  thoao  studios  and  the  thenao- 
chealcal  Intonation  which  they  provide  ara  dlacuaaod  In  tom  of 
the  postulated  role  of  (CtOgFoCoilT  la  the  Fa(00)5-catalysad  water- 
gas  shift  reaction. 


Virginia  a,  Bouldlng  Arthur  J.  frank 
Solar  kargy  ha  search  institute,  1617  a>la 
80401  USA 


!•  turd,  Qoldan,  00 


llobla  aotal  oatalyata  depoaitad  onto  aicropartioulata 
seal conductor  notarial*  an  affective  alactron  transfer  Mediator* 
in  th*  photodeconpoaltlon  of  uatar  (t).  in  aa  effort  to  Innraaaa 
catalytic  efficiency  and  introduca  redox  specificity,  attho*  ara 
balng  a  ought  for  th*  deposition  of  vary  avail  «20  A)  aatal 
cluster*  onto  a aai conductor  support*. 

Cluatar*  of  th*  typo  t»tj(a^)na"  where  n  -  2-10  war* 

a  yn that!  tad  according  to  th*  netted  of  longoai  and  Qtini  (2)  and 
used  to  functional!**  **v*ral  a  Wi  conductor  aa  tar  la  Is.  Details  of 
catalyst  synthaal*  and  characterisation  will  ba  reported,  and  th* 
porforaano*  of  thus*  oatalyata  in  water  photod*oa*pooitien  will  b* 
coaparad  to  that  of  analogous  oatalyata  prepared  by  previously 

published  anthods. 

1.  M.  Oratsel,  doo.  Pus,  tea.  1M1,  _14,  IK-IM. 

a.  a.  xongoni  and  p.  Qtlnl,  J,  An.  Ohms.  p*o.  1*7*,  te,  7228-72*1. 
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SYNTHESIS  AND  REACTIVITY  OF  COBALT  AND  RUTHENIUM  OOWLCXES  OF 
1,4,7  TRIAZMttCLOtBNAtC  (TACN)  AND  1,4  BIS(1,4,7  TRIAZACYCLONON- 
1  - YL»tIHYL ) BENZENE  (PXBCN). 

John  m.  Lyon  and  Stephan  S.  Mad 

Dept,  of  Chemistry,  Rutgers,  Tha  State  Uhiveraity  of  New  Jersey, 
New  Brunswick,  New  Jersey  USA  08903 


The  ligand,  PXBCN,  was  synthesized  md  characterised  in  our 
laboratory  to  investigate  its  binucleating  properties,  especially 
for  the  oxidation  of  Metal  -coordinated  H-0  Molecules  to  Molecular 
oxygen  (eg  1) 


The  advantage  of  PXBCN  over  other  binucleating  ligands  is  that  the 
Metals  are  held  far  snou£>  apart  so  that  p-oxo  formation  within 
the  mmm  ligand  is  prevented.  However,  formation  of  p-parono 
cnapJaxsa  is  possible.  7b  demonstrate  the  formation  of  p-peroxo 
complexes  with  this  ligand,  cobalt ( III )-p-pero»o  csaplexsa  with 
PXBCN  and  TACN  ware  prepared  and  characterised  by  elanantal 
analysis,  (JV-Vls  spectra,  and  Cyclic  voltasMetry .  Oxidation  to 
tha  cor  responding  supers to  oosplsxes  resulted  in  apadm  with 
characteristic  UV-Vim  md  EPR  spectra,  Xh  order  to  study  the 
oxidation  of  coordinated  water,  the  ruthsrdun  ooaplasss  of  PXBCN 
and  tacn  were  synthesised  starting  with  xttoUMpyiCl.).  chloeo 
and  aguo  complexes  of  tha  type  * 

[Bu(bipy HTAOOC1]  PP6  [Ru(bipy>  (TACN) (OIL, )](PF6)2 

[<iaibipya>2pxai»}<pp6>2  [<RubipyH2o)2PX8CN](pr6)4 

ware  eharacteriaed  by  alamawtal  analysis,  iW-Via  spectra,  and 
elactrortwaaiirsl  behavior.  Significant  differanoas  exist  taatwaan 
the  osidation  properties  of  the  chloro  and  aguo  species .  Wane  as, 
tha  cMKsro  agecies  of  both  anno  and  btnaclear  ctsplasss  undargo 
nwwexlM*  one  electron  transfer  cow pending  to  the  mitt/tm 
coapis,  the  ap»  coapkeM*  are  further  wrtiim  to  form  feutfV) 
species.  Mediae  on  modification  at  the  cheat  eel  reactivity  of 
them  oaplaw  fey  rap) ting  Me  feigy  ligands  ere  in  progress. 


CO.  FIXATION  BY  ZINC  (II)  AMO  KXCKEL(IIJ  COtmUOUB  WITH 
TWMBCfCMMWB 


Taauku  I  to.  mirte  Kate,  and  Haruko  I  to 

Instltuta  foe  Molecular  •eianoa, 

Okazaki  National  Aesaarch  inatltutaa,  Okazaki  444,  JAPAN 


i  Car tain  four-ooordinata  Bn (II)  and  HI (II)  ocaplenaa  with 

tatraasacyoloalkanaa  taka  up  002  in  solution  vary  aaaily  undar  nild 
i  conditions  to  fix  it  Into  tha  rasulting  ooaplaras  aa  NOCOj-,  RjN- 

C02“,  or  H0C02-  undar  given  conditions .  Tha  following  compounds 
hava  bean  aynthaaiaad  in  this  way  and  characterized. 


MU.)  (02C0H)C104  I  l*Zn2+,Ni2+i  lF(141anaN4,(151anaN4,Ma2(14]ana- 
M4,Ma4(14]anaM4i  Mta,tt,n-Bu  (not  all  tha  caahinatlona) . 
Mi(rac-Ma6[14]anaN4)(HaO)(OaOO«)C104  1  H-«a,Kt. 
Ni(rao-Ma6(14]anaN4)(03cn3)e»>4  •  N-tla,Mt,n-Nu. 

MU)  (OjC0H)C104  I  (N.U-  *ni+,Ma4ri4IanaW4iKiJ+,rac“l»s4fl4)ai>aW4. 


) 


4 


s' 


-■» 


It  haa  been  found  hy  X-ray  analyses  of  five  structures  that 
oonpounda  adopt  a  variety  of  coordination  no  das  including  fiva- 
coordination  of  tha  ages ra-pyron Idal  or  trigonal-bipyraaidal  type, 
aa  wall  aa  paaado  octahedral  type,  aa  suiting  a  linear  chain  structure 
by  bridge  coordination,  txinaric  or  nonowarie  atracturaa. 

Particularly  fOaclnating  oharactariaU.es  of  tha  present 
syatane  are  1  (1)  Tha  op- taka  raaotiona  proceed  undar  very  ad  Id 
condition*  —  in  worn  oaaaa ,  COj  la  fired  spontaneously  in  the  alr» 
(ii)  Tha  qp-taka  raaotiona  are  neatly  xavaraibloi  (ill)  Mosul tant 
ooaplanaa  are  atabla  in  the  air/  (iv>  for  unnpla,  in  CECI3  solu¬ 
tion  of  Za(  (lSlaneMf)  (OjOOCHtlClO^  there  arista  an  aquilibriun 
batwaan  the  CHjOOOj'  and  CNjO-  caaplaroa,  that  involves  ravataibU 
abaoaptian  daaiaipllan  af  GOg. 
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THE  ROLE  OF  MATER  SOLUBLE  BIS-<MMETHVLPHOSPHINO) 

METHANE  BRIDGED  DI-PALLADIUM  COMPLEXES  IN  THE 
HOMOGENEOUS  CATALYSIS  OF  THE  MATER  GAS  SHIFT 

Msrc  L.  hull  berg  and  Clifford  P.  Kublak 

Department  of  Chemistry,  Purdue  University,  Most  Lafayette,  IN,  USA 
47907 


New  dtpalladlua  complexes  bridged  by  b1*-(d1«athylphosph1no) 


■ethane  have  been  prepared.  'Die  parent  complex, 
reacts  with  a  variety  of  saall  aolecules  Including  CO,  S 


CH3NC  and  CpHj 
determined  by 


The  structure  of  Pd?Cl2(w 
iy~X-ray  diffraction  and  Is  of 


SO2, 


PM^V, 


Cl— IV 


-Pd- 


C0)(dapa)2>  2,  has  been 
the  "A  frame”- type. 

A  most  surprising  feature  of  the 
chealstry  of  these  compounds  Is  their 
high  solubility  and  stability  In 
aguepus  solutions.  UV-VIs,  'H  and 
’«PUO-NMR  spectral  data,  conduct 1- 
<  measurements,  and  pH  titrations 
actively  point  to  the  Identity  of 
1  In  water  as  the  dlhydvoxyl  species 

we(o . 


f(0H)2(*pa)2, 
of  chloride  by  hj 


tyirax 


The  substitution 
Ide  Is  reversi¬ 


ble  In  aqueous  and la. 

Coaplex  1  Is  a  catalyst  precursor 
for  water  gas  shift  (MSS)  catalysis 


3  *» 

utlon 


in  aqueous  solutions.  Heating 
1  HvO  under  CO  leads  to  the  evolu: 

~  of  COg  and  Ho  at  an  Initial  turnover 

rate  of  >2/hr  decreasing  over  1  week  to  'v.S/hr.  The  major  species 
found  In  solution  are  Pdafo-COjHMMdmp*}*,  |,  and 
N»(ti-ce}Hg(ddpa)*,  1.  The  mechanism  ef  Ctf  evolution  and  forma¬ 
tion  of  the  hydr ide  }  is  Interpreted  in  terns  ofCO  insertion  into 
the  Pd -OH  bonds  of  |.  Support  for  dlls  contention  is  derived  from 


Is  evelved  to  give  the  diphenyl  couples, 

...  )*.  The  corresponding  -dtbemoete, 
;(0)Ph)(dapa)2,  does  net 
These  data  suggast  that  CO  Insertion 
responsible  for  CO2  evolution  In  water  gas  thin  cataiysi 
studies  ef  Insertions  of  olefins  and  acatylanes  into  the  Pd-OR 
bonds  of  coaploxes  minted  to  1  wilt  bn  proton  tad. 


nqennaoia, 
decarboxyl ate  upon  heating. 
Into  the  Pd-ON  bonds  of  4  is 
■r  gas  shift  catalysis,  new 
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Kanjl  Bonds  and  Arthur  j.  Frank 

Solar  twrgy  taaearch  hatltnt*,  1617  o>U  loulatard,  Ooldan,  00 
80401  USA 


Catalytic  film  of  MOj  powdar  diaparsad  la  a  poly—r  support 
attached  to  tha  surfs—  at  OM  phot  oa nod—  km  baaa  shorn  to  ba 
affective  la  atabiliaiag  tha  ami  oondaotor  agalnat  pfaotooxidatite 
corrosion  whila  affording  tha  catalytic  oxidation  at  water. * ' *  m 
affactlvan— a  at  tha  — talytla  film,  km«u,  dap  and  on  tha  waipht 
ratio  of  tuOj-to-polyner.  h  pdaolpla,  Incraaaad  oata  lytic 
activity ,  selectivity,  and  atahlllty  can  ba  achieved  with 
hoeoyeneoas  eatalfitt, 

As  an  alternative  to  tha  maroorystalUm  h*02  particlee,  wa 
ha—  lnwastiyatad  tha  u  am  blamlaar  ayataa  I  (bpy)a1B20)-x«iri-o- 
tnIXI(l]OHtM)]]u  as  a  eater  oxidation  oatalyat.  tha  u-oao- 
ruthenlm  dinar  can  ba  tapidly  oatdlaad  electro— eta—lly  to  higher 
—lea—  a  tat—.  Owes  a  period  at  bmrs.  tha  hither  — lanoed 
mthanlm  dlaarlo  ooaples  Mm  abaat  tha  four -electron  oxidation 
of  water  and  rwaarta  to  tha  axlylnal  walanoa  nhata.  tan  mount  of 
O,  ptodnoad  la  atalohlo— trio  dart  of  tha  Initial  stapae.  Depending 
on  tha  applied  potanttal  and  athsc  axpari— ntal  conditions,  tha 
nitbeaian  dlmrln  ayataa  hsxvmt  irreversibly.  taa  stability  of 
tha  dlaarle  ayataa  to  aatdatim  degradation  ana  ba  aaxfcsdly 
anhaaoad  ahlla  pwmUtlag  tha  oxidation  at  water  to  oeoar  by 
lambUislag  tha  imapltr  «  ter  lows  colloidal  supports.  taa— 
vsaalta  and  others  will  ha  dtaoaa— d. 

1.  a.  J.  (tank  and  *»  taadn.  A  taya.  Chen.  IBM.  *J,  IMS. 

2.  A.  J.  Rank  sad  «,  aonda,  a.  fteotroenel.  Qm  IN),  lid.  47 >. 
J.  S.  a.  —taa,  «.  d.  daaoels,  ad  «  9,  Nayar,  *  ha.  oam. 

ta  IBM,  JOjt,  40 SB. 


taa  MRtct  at  the  Dt vision  of  0—1—1  Bolaanaa,  Oifloa  of 
■sale  soianoa,  O.B.  Paper  tat  at  of  hath,  is  greet!*  tpprtaiatad. 
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ASPECTS  OP  THE  COOKD1HATIOH  CHEMISTRY 
OP  IEOH  TEAKS POET  PBOTEZHS 


Sterna  Mtta& 

Depart aa nt  of  Physiology  and  Biophysics,  Albert  Etna  tain  Collage 
of  Medicine,  Bronx,  Hew  York  10461,  USA 


The  traneferrlna  coaprlse  a  clasa  of  two-elted  iron-binding 
protelna,  which  aroae  during  the  courae  of  blocheaical  evolution 
through  duplication  and  f union  of  a  gene  opacifying  a  priaitive 
alngla-altad  protein.  A  variety  of  apactroecopic,  themodynanic 
and  kinetic  atudiaa  have  denonatrated  dlfferencea  between  the 
altea  of  kinea  traneferrln,  but  whether  theae  difference#  are 
napped  into  the  philological  donaln  la  atlll  an  unaettled  and 
controversial  queatlon.  The  tr ana ferric  noleeule  aervea  a 
vehicle  for  iron  crane port,  interacting  with  celle  which  require 
the  natal  for  the  biosynthesis  of  essential  iron  protelna  (notably 
haaoglohin)  aa  nail  ee  cells  In  nhich  iron  is  absorbed,  stored 
or  recovered  fron  hanoglohln  for  recycling.  In  the  abeence  of 
traneferrln,  noxious  reactions  involving  the  catalytic  capacity 
of  iron  in  electron  transport  any  occur  to  the  detrinent  or 
destruction  of  colic.  However,  eons  of  thee*  reactions,  involving 
a  fora  of  transferrin  known  ee  lactoferrin  which  is  found  within 
specific  granules  of  adcrcbc  destroying  white  Mood  cells  (fair 
aorphonttclear  leukocytes),  nay  exploit  the  catalytic  capacity 
or  tree  to  generate  oxygse  radicals  capable  of  adcrobial  killing. 

Originally  thought  to  be  a  eiagLe-rlted  "half-tranaferrin," 
aad  naeed  accordingly,  nteroferrle  la  new  known  to  be  a  protein 
with  e  bi nuclear,  tyros ins- ligated  iron  center.  The  protein 
exists  in  ieterconvurtible  pink  end  purple  fores,  the  iron 
arising  ee  an  fo(III)-Pe(IIl)  couple  in  foe  purple  variety,  end 
ee  aa  *u(lll)~fo(ll)  pair  In  foe  pink  species.  Spectroscopic 
features  of  foe  iron  center  change  in  ran pones  to  e  variety  of 
anions  and  pro tain- perturbing  agents,  found  in  tbs  uterine  fluid 
of  pigs  (and  certain  other  vertebratee),  utarofarrln  nay  function 
an  an  iara mediate  in  iron  exchange  between  circulating  trans¬ 
ferrins  ef  asternal  sow  aad  fatal  pig.  Additionally,  it  displays 
add  phosphatase  activity  which  way  be  inpertent  in  regulating 
cellular  uetebellsu.  Beth  phosphatase  and  lroe-transfsr  activ¬ 
ities  are  sensitive  to  foe  redox  state  of  the  protein,  suggesting 
font  utarofarrln  nay  be  a  ameer  of  od dative  aatabollsa. 

1,  B.C.  Antaneitia  end  P.  dean,  Htaroferrln  and  tha  Purple 
Add  Phoophotaem  Mvanoea  in  Inorganic  Biochaad  atry 
(X.C.  ThoU,  6.L.  Eichhera  and  1.0.  NmUU,  Ida.) 

1,  112-1*,  IN). 

2,  0,  Eah,  A.  Talbnm,  and  P.  Aieon,  Meta 
ef  s  Biagle-aicsd  tramfsrris  Prrgsant 
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THE  DESIGN,  SYNTHESIS,  AND  EVALUATION  OF  NEW  MULTIDENT- 
ATE  LIGANDS  FOR  TRIVALENT  METAL  IONS 

Arthur  E.  Martel),  Ramunas  3.  Motekaitis  and  Christina  Hasserodt 

Department  of  Chemistry,  Texas  A&M  University,  College  Station, 
Texas,  USA,  77843 


Because  of  the  well  known  affinity  of  phenolate  oxygen  donors 
for  the  ferric  ion,  several  new  muitidentate  ligands  containing  one  or 
more  monodentate  phenolate-type  donor  groups  have  been  synthesized 
and  evaluated.  The  variation  of  parent  EDTA  structure  represented  by 
EHPG  (ethyienebis-o-hydroxyphenylglycine)  and  HBEO  (bis-(o-hydroxy- 
benzyl)ethylenediaminediacetic  acid)  has  been  further  extended  by 
changing  the  number  of  phenolate  donors,  replacing  acetate  groups 
by  phosphonate  and  phosphonate  half  ester  groups,  by  using  heterocyclic 
(pyridine)  rings  in  place  of  phenyl  rings,  and  by  extending  the  polyamine 
backbone  to  three  and  four  nitrogens.  These  new  ligands  offer  a  range 
of  very  high  affinities  for  Fetill),  and  for  other  trivalent  metals  such 
as  Gattll)  and  Intill).  In  most  cases  the  stabilities  of  the  trivalent 
metal  chelates  are  too  high  to  be  determined  by  direct  potentiometric 
measurement  of  hydrogen  ion  concentration.  The  equilibria  involving 
these  ligands  were  measured  by  competition  with  other  muitidentate 
ligands  such  as  EDTA  and  TTHA  (triethylenetetraaminehexaacetic 
acid).  The  ligands  with  phosphonate  groups  were  found  to  be  superior 
to  those  containing  acetate  groups  with  respect  to  stabilities  of  the 
complexes  formed,  but  suffer  from  insolubility  of  the  complexes 
in  the  neutral  and  weakly  acid  pH  range.  A  potentially  inexpensive 
and  effective  ligand  was  obtained  through  a  Mannich  reaction  involving 
g-cresol,  formaldehyde,  and  glycine  as  starting  materials.  Work  now 
in  progress  is  directed  toward  the  synthesis  and  study  of  macrocyclic 
polyamines  substituted  with  phenolate  and  carboxylate  donors,  and 
which  seem  to  offer  promise  of  high  stability  and  selectivity  for 
trivalent  metal  ions. 
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BOfcOH  ANALOGS  Of  HXDEOUMAXISi 
SYNTHESIS,  CHAKACTEM LAT XOH ,  AJO  UACTIOM  WITH  METALS. 


Karan  U.  Mora*  and  VarrlXI  M.  Morwood 

Dapartaant  of  Chaalatry  and  Biochaalatry,  Utah  Stata  Onivorelty, 
Logan,  Utah  84322 


Inaction  of  borano-awlno  acida,  (1)^L)M^C0III,  with  ^01 

*  KC1 . In  _aqu*ou*  acidic  aolntlon  produce*  boranohydroxanataa 
(B3  .xiwx)W;CO MM  la  good  yield.  Tha  aollda  aro  characterised 
by  ft,  *1  and  111,  and  by  tbalr  reaction  with  Iron. 
Abtorptioua  charactarlwtlc  of  an  Iron  hydronnaat*  coaplex  era 
obtained  at  varying  pH.  Thaaa  abaorptlon*  in  the  visible  rogloa 
arc  directly  conpatabl*  to  tha  raagaa  for  thoco  for  hydrennnaca 
Iron  cowplaxaa.  The  roactlooa  botwaoa  tha  borano-owino  acida  and 
aubatltatad  hydroxylaalna  derivative*  haw*  alco  boon  a  tod  lad. 
On*  awawpl*  la  tha  toactloc  botwoan  <«nj3S%*»2 H  and  W^OO^th 

*  HC1.  Stadia*  on  the  hydrogen  ion-eatalyaod  bor aaohydr oxan ic 
acid  fornatlon  will  also  ba  reported. 
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Kavork  Spart alien,  Joaaph  Sonadlaa,  Chrlatophar  Bailey  and 
Carl  J.  Cgrrano 


Departments  of  Physics  and  dwalatty,  University  of  Verwant, 
Burlington.  Veraont ,  USA  05403 


lha  qulnquedentate  ligand.  1.1',  ethylene  sallcylaldlaadne 
hydruayphenylglyclna ,  (BOS)  baa  boon  studied  aa  a  nodal  for  the 
Iron  binding  alto  in  tba  tranafarrina.  The  fa(UH)  contatna  an 
open  coordination  aita  that  binda  water  in  agneona  aolutian  and 
can  undergo  hydrolye la  at  near  neutral  pH  aa  baa  bnan  recently 
euggaeted  to  occur  in  the  protein.  The  coupler  ia  nonauaric  and 
baa  bean  cbaractariaed  by  alaaantal  analyaia.  nagaatlc  susceptibility, 
optical  epectroecopy  and  electro nbsnd a try.  A  cryatal  atructura  of 
tho  nathaool  solvate  has  bean  eonpletad*  In  aqueous  solutioa 
Fa(KSHC)  uadargoaa  hydrolysis  aa  sold snead  by  optical  apaotroocopy . 
Analysis  of  spectra  indicate  a  pRa  for  the  coordinatnd  water  of 
ca.  6.7.  The  occupation  of  tho  sixth  ligand  position  can  be 
followed  by  Moaabauar  opoctroacopy.  At  low  pH  there  is  a  single 
iron  species  assigned  aa  tho  a quo  cowplsx  which  has  a  wary  low 
aero  field  splitting.  D.  At  high  pH  the  water  is  deprotonated  to 
torn  a  hydroxo  coeplax.  At  intarnodlata  pH  both  the  aquo  and 
hydroxo  forna  coexist  as  wall  aa  a  now  species  that  shows  fast 
electronic  relaxation.  Those  spectre  are  significant  in  tarns  of 
transferrin  nodale  because  transferrin  is  known  to  have  a  wary  low 
D  value.2  in  light  of  results  obtained  with  this  nodal,  a  new 
Interpretation  of  the  binding  aita  in  tba  tranafarrina  ia  auggaatad. 


1.  V.L.  Peeoraro,  V.B.  Barrie,  C.J.  Gamas  and  K.R.  Haywood, 
Bioehowlatry,  1M1,  20,  7033. 

2.  K.  Bpartalioa,  and  W.T.  Oooterbuia,  J.  Chow.  Vhya.  1073,  59, 
617. 
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of  hlnnto— Istry  aad  Cto— latry,  Tha  Obi  varsity, 

•mtu  sio  an,  d.k. 


of  kam  aplssn  apotoltla 
Boo  — oaotly  bo—  —flood  ok  2.«X  —lotion  and  roflooooot  at 
hlgbar  — —loti—  is  — das— y.  f—  tto— adl— aalcnal  Structu— 
«U1  bo  da— rlbad  and  b—  —  Fiat load  stole*  a—  thtaght  to  too 
of  lapovtaooa  la  —loti—  to  fa— 1  tin' a  iron  star  a—  function . 
Although  tbo  cto— loot  ooastitutlon  of  —  itln  lron-coraa  to—  town 
idmtlf  lod,  iron  binding  alt—  —  apofarr ttia  a—  at  p— oaot  — - 
kao—  aad  difficult  to  da— 1— .  «0  uada—taad  aaato— 1—  of  iron 
Incorporation  aad  — blllaotl—  la  ftrritia  —  aoad  te  Idaatlfy 
tbo  inn  binding  ligands  aad  ttoair  poaltlana  la  the  thro a 
dlaawol— 1  atructura.  0—  —  raarfi  to  this  probl—  la  to  — — Ina 
— *1— n—  ha—  loglta  la  — loti—  —  Ibaailanatly  Important  rag— 
of  tbo  atroctu— .  to  aacood  appr— ah  lo  tha  — o  of  apactro aoopic 
aothoda  to  study  tha  binding  of  is—  and  attar  —tola  to  tha 
fsrrittn  —all.  basalts  of  — *  a— dtaa  sill  —  ootUnad. 


1.  D.t.  hi—,  a.C.  f—d,  S.t.  Skits 
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HYOROXYPYRIDINOHES:  HIGHLY  EFFECTIVE  B I DENTATE  IRON  CHELATORS 

Robart  C.  Scarrow.  Walter  P.  Kwan  and  Kenneth  N.  Raymond 

Department  of  Chemistry,  University  of  California,  Berkeley 
California  94720  USA 


Slderophores  (oligopeptides  secreted  by  microbes  to  solubllze 
environmental  Iron;  have  provided  useful  models  for  synthetic  ferric 
ion  chelators.1  Such  molecules  have  potential  medical  value  In  the 
treatment  of  acute  or  chronic  Iron  overload.  Many  of  these  syn¬ 
thetic  chelates  can  rapidly  remove  Iron  from  serum  transferrin  (a 
mammalian  iron- transport  protein),  as  desired  for  Iron-removal 
drugs. *•* 

The  hydrosypyrldinenes  ("Hapo’s”)  shown  below  are  ligands  sim¬ 
ilar  to  the  catacholate  and  hydros— to  groups  common  In  sldero- 

'  -*-**0-  cC  cC  cC 

phores.  Changes  In  the  visible  spectra  of  1 ron( 1 1 1 ) /hydroxypyr 1 - 
dlnone  solutions  as  functions  of  pH  and  added  EBTA  have  been  used  to 
obtain  the  Identity  and  formation  constants  of  complexes  In  dilute 
aqueous  solution  (25®,  u  *  0.1  M).  The  oxypyrldonate  anions  form 
1:1,  2:1,  and  3:1  cgmplexas  with  ferric  Ion*,  the  latter  how  log (6) 

•  26.9  ,  29.6,  and  35.0  for  1,2*,  3,2-  and  3,4<4topo  respectively. 

The  staple  hydrowpyrldinones  hind  Iron  host  botmoon  pH  5  and  8;  In 
this  range  they  bind  Iron(lII)  batter  than  catacholate*  or  hydroxa- 
matas.  The  ability  of  hydroxypyrldliwnas  to  remove  Iron  from  trans¬ 
ferrin  will  be  described. 


hydroxypyrldlnone  groups  to  an  organic 
ron  affinity  In  dilute  solution.  One 


Attachment  of  several  .  _ 

"backbone"  increases  the  Iron  affinity  In  dilute  solution, 
method  of  attachment  Is  the  following  modification  of  e  literature* 
synthesis  of  3,2-Hopo: 


RNH, 

20:1  NoW/HtO 
4  days 


0.1  H  Fa** 
pH  1-2 
A 


*65), 


1. 

2. 

3. 

4. 


K.  N.  Raymond,  V.  L.  Pocersro  and  F.  L.  Haiti,  In  Design  of  Nam 
Chelettng^Agents,  Elsevier /North  Holland,  Haw  York,  1981, 

iu  R.  Raymond  and  T.  P.  Tufamo,  In  The  llelwlcal  Chemistry  of 
Iran,  0.  Reidol  Publishing  Co. ,  Nat  lend,  lit*,  pp  *5- 105. 

K.  R.  Raymond,  T.  0.  V.  Chung,  ¥.  L.  Pecortro  and  C .  J. 

Carrmmo,  In  The  xbmirtstry  and  Physiology  of  Iron,  Elsevier 

14. 


,  Acta  Owl.  Scond.  1965, 
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THERHOOtNAMlC  BINDING  CONSTANTS  FW  DIVALENT  CATIONS 
TO  NIMAN  SEW*  TRANSFERRIN 


Laboratory  for  Enargy-Ralatad  Haalth  Re  March,  Uhl  varsity  of 
California,  Davis,  California  USA  95616. 


Dm  difference  w  s  pact  run  of  nickel  -transferrin  stow  tto 
characteristic  mntea  at  *56  end  *97  no  arising  frm  tto  binding  of 
tto  total  Ion  to  tyros  1m  ptonolata  groups  at  tto  total  binding 
si  tat.  ttowvor,  at  pH  7.4  tto  binding  of  nletol  to  serun  trans- 
forrtn  Is  so  wok  that  loss  than  m  aqalv  of  nletol  Is  bound  own 
with  a  6-8  fold  oncost  of  toon  total  ion.  Based  m  difference  uv 
titration  carves,  t  to  nickel  transferrin  binding  const  ant  is 
calculated  to  to  IB3**.  Ev«a  ttoogb  loot  thou  one  sgufv  of  aotal 
Ion  Is  bound,  studios  on  tto  tto  (was  of  eonoforrlc  transfarrln 
Indicate  that  both  total  Madias  sites  of  tto  protein  are  Involved. 
There  does  net  appear  to  to  a  strong  preference  for  nickel  binding 
to  one  site  over  tto  ether. 

In  o  previous  study,1  the  *1nc{II)-transfarrtn  binding  con¬ 
stants  have- been  used  to  ecttaete  tto  fw»(II)-traa*tenr1e  binding 
constants  using  a  linear  frae  energy  relationship  (LFER)  batnaaa  the 
line  and  farrow  Ion  stability  caastanti  oftb  a  terto*  of  Ian 
Molecular  wight  ligands.  Hu  *t«  LFER  predicted  farrow  constants 
of  .Ip* 7  and'  wM, .  idsfsft  era  nwb  terser  than  the  ton  of  . 

10®*5  oattoatod  he  Kojina  aa B  bates.2  A  oorLFIft  Ms  bout 
prepared  far  tto  btodtol  of  atetto}  and  farrtot  ton  uhtebcee  bo 
dewrtoed  |y. tto  oouattoe 

Itotof  *  «.76»  to»«W*®-0> 


predicts  a  fsrrato  cooitaat  ef  log  K  •  t.7  *  0.8, 
tort  cee*1*tent*ttfe«n  naooUs  of  RAJ  tea  and  to 


Tbit  eewtten  predicts  a  tom 
nMob  ft  web  eoro  ceeststaaft 
Zi«  is  ad^  ton  nttb  WNwy 

etetol  tad  totvoes'ton  tow.: a 
todr^gaoawry.  Ttoajif^ba 


bled fag  . 

I*  NJI, 
U  8.  R 


1WT  tVtTVW  mmo 


•atoto  4atoMtoftoi  m  ildnfuiuf sw  ■  e 

liW  *1^940  m  wWwlHr 

,  tbfsatpbt  ent-tert  a  slgelf tape* 

wHfciSii 
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toll,  HI.  tfCM. 
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OQPPER(II)  COMPLEXES  cat  KOVEL  UHSTHMETfilCAL 
HULflBESTAIE  AZOtOSHIHES 


and  Baa  P.  Sbarma 


Department  of  Chemistry,  Uni varsity  of  Rajasthan. 
Jaipur- J02004-  (XNOU) 

Transition  natal  complexes  of  symmetrical  multid- 
entata  aaoswthines  have  been  widely  studied,  bat  owing 
to  the  difficulty  in  the  synthesis  of  un symmetrical 
azomethines  bearing  two  iC*H-  groups, the  ooapl exes  of 
the  latter  have  not  bean  studied  so  far.  Investigatio¬ 
ns  on  such  complexes  have  been  undertaken  in  our  labo¬ 
ratory  and  Hi (II)  complexes  of  such  ligands  have  been 
report  ad  (1, 2).  In  the  present  paper  the  synthesis  of 
Cu(II)  complexes  of  the  following-  un symmetrical  multi- 
dent  ata  asoaethines  is  described* 

HOCioSgCH*  Kffls  C(R)C6H%0R,  30CioH6CH:  NX N:  CCCHjJCHC- 
(GHj)Ofl,  HOC6H4CH:HXH!C(CHj)C6H4OB  and  H0CgH40(a):HXN: 
C(CHj)CHC(CHj)OH  (  where  R  ■  B  or  CHj  and  x  •r(CHg)j-, 
— (QHg)^— ,  “(GHgJg” ,  -O-CgH^- ,  w 

-(0H2)2W(0B2)2IB«a2)r  ) 

Chase  complexes  hare  bean  synthesized  by  the  rea¬ 
ctions  ef  the  (reformed  nixed  lain?  complexes  of  Cu(ll) 
of  the  type  CtaLL  (where  HL  and  Hi  are  two  different 


of  the  type  CtaLL  (where  Hb  astd  HLare  two  different 
ininea)  with  diamines  sued  a*  1,^-diamxnopropaoe, 

1 ,4-diamiaobutane ,  1 , S-diaainohexans  or  o-pbenyl anedi- 
aoina  and  poly amines  such  as  diethyl anstrlsaains  or 
triettarlenetetramine  and  here  bean  efcareoteriesd  by 
elemental  analyses,  HO,  magnetic  measurements  and  IS 
and  electronic  spectra,  the  date  indicate  square  plan¬ 
ar  geometry  far  ell  the  complexes.  Thus  in  the  pentm- 
and  hexed  aetata  ligands  Only  annethtns  aitswiu  coo¬ 
rdinate  whereas  the  nttreg^  atone  of  Hr  groups  of  the 


*.  p.  Stems  end  a.  *.  nreaed,  ayath.  aeaott  . 
leant  •  Met«Hfcg  *  Oban*  1982,  -yttf-i  ■ 

it?*  S*SedSA^*  ** 
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W.O.  Kalik,  Kutifa  Banbl  and 
Department  of  Chaadstry,  University  ol 

Eooxfcoe.2^7667  »Md 


rtcee, 


Thoto  hu  boon  recant  interest  Id  the  study  of 
nacrocyelic  complexes  which  or*  consldared  aa  poaalbla 
agmthatlo  modal «  for  naturally  occurring  nacrocydic 


id  aubstaiitial  lntarast  Is  tha  design  and  prapjurafcion 
»g  Inorganic  chemists  is  the  recent  ptat  v1»55  •  Aa 
intriguing  faatura  of  tboaa  nataat  Is  that  tha  also  or 
th a  ligaaa  can  be  often  gad  ylth  relative  aaaa  tar  syntfae- 
tic  means  which  can  have  tbc  offset  that  the  enclosed 
natal  Ion  bOhsTOS  lfi  guite  different  way  a. 

In  tha  present  oaaeataleatian  wa 
cals  and  characterisation©?  ll  naotm 
complexes  of  ni^isalUl),  eebaiUII).  as 
obtained  no  tssylata  reactions,  wsfe§ 
ldlna  end  l-pharrl  1,3-butanadiaoa.  Tha 
complexes  wore  characterised  by  oagnatlw,  »vw. 

electronic  and  infra  rod  ffaetra],  stadias  *  The  far  I-H- 
spectra  airport  that  only  roar  asenothlne  nltrogans 
coordinate  Which  art  bridged  by  4|tel«a  ao&otioa  and 
no  evidence  for  coordination  af  pyridine  nitrogen* . 

These  macrocydes  art,  on  tha  beils  of  the  above  studies, 
considered  to  have  a  distorted  octahedral  conflgurs  ion. 
This  diatorted  octahedral  environment  arises  due  to  the 
atone  interaction  of  the  2,6-di«inopyridire  ring  with 
methyl  and  phenyl  substituents  an  tho  nacrocyelic  ring. 

1.  fi.E.Buseh,  Heir. CM*,  acta,  fasciculus  kxtrvordinarius 

Alfred  We«ner,4Th(i9d7> .  < ‘  ,  . 

.2.1 4X.Kwrttn.l .Dehsres, l  J *2anpa  and  9.4.&tt«eb,  J*4». 

Chaaj^oc..96.W*6<l9W*  '  „  _  „ 

3.  3  »w»l  artln.J  «H.  John  ton  and  !«.f  .Curtis,  J.Chsn.Soc. 

V^^’.XSS~^K?Fv2urtiat  J  .Che*  .Soe., Dalton  irons., 

J^lk^lEwrtd*,.  ftcordXbOauhaT. ,  3.3  (196a). 
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F0IXMSBXO  BIPOSITIYS  MSTAL  0 OWLSXM  07 
MOLTIDHITATS  3CHJ7F  BASS  UOASOS 


Badri  Y»  Aramala.  Pyars  1.  Maurya  and  Ann  K.  Bay 

Chemical  laboratories,  University  of  Allahabad, 
Allahabad  211002,  India 


Multidentate  Sohiff  baaas  are  potential  catenating 
ligands  for  obtaining  polymeric  complexes  which  haw* 
baan  investigated  for  their  spectral,  magnetic  and 
theraal  properties .  The  coordination  ooours  both  with 
kato-  and  enolic  forms  of  the  ligand  and  often  leads 
to  the  formation  of  oxygen-bridged  bi-  and  trinuclear 
coaplexes  (1-3). 


Polymerisation  reaction*  berried  out  by  the  cond¬ 
ensation  of  bis(salioylaldebr&o)aetal(lX)  chelate  with 
diamines  1, 4-dleainobeHseae(iUB)  and  A, 4* -diaaiho di¬ 
phenyl  (OABF)  are  described.  *wo  ealicylaldehyde  aole- 
culee  are  linked  to  eOohbipositiv*  metal  ion  through 
the  oxygen  atone  of  the  phenolic  aad  aldefaydlc  oxygens 
to  fora  the  initial  nonoaerie  ohelate.  On  Intermotlon 
with  diawl  nos,  the  nitrogen  *ton  of  one  of  the  oadno 
groups  replaces  the  aldsfcydie  oxygen  to  font  the 
polymeric  netnl  eoaplex.tviience  foh  the  substitu¬ 
tion  of  g  aton  of  the  ©Hgfoup  of  talicylaldehyds 
to  form  IM>  bund  on  aonpltfa  tion,  dieappearanoe  of 
bands  at  1629  and  ym -mTHm  the  epeotra  of  Sohiff 
boos  oomplsxss  and  ©pjeOfasse*  of  new  bands  at  >*  1560 
aad  ##  1600  «r*dM  to  the  f ^nation  of  -0  -  ■  bond* 
la  observed  from  i.r.  spectra.  BAB  or  SAW  nolOcula 
acts  as  a  bridging  unit  between  the  two  bis(halicyl- 
aldefay do) netalffxT  unit*. 

The  geometry  of  the  noleeule.  la  danonatnated  by 
■agnetio  data  aad  refleotaaoe  epeotra,  and  thalr  rela¬ 
tive  order  of  theraal  etabilitiaa  ih  dieeuaasd. 


1.  M.  Slat  «ad  C.M.  Barrie,  Coord.  Chen,  Bovs,  2.969, 
it  39*.  ' 

2.  ».&.  Maurya,  O.P.  Dube  and  B.V.  Agarwala,  f,  tot. 
Chen.  Soo.  1962,  22,  1400. 

3.  B.  Khanna,  V.  banerjie,  B.V.  Agarwala  and  A.M.oey, 
Znd.  3.  Obea.  1962,  21f.  609* 
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X-RAY  DIFFRACTION,  MdSSBAUER  SPECTRAL  AND  RELATED 
STUMBS  ON  SOME  Sb(lU)  COMPLEXES 

Anil  Samoa*,  Amok  Kumar*  and  1.  F.  TANDON 

Department  of  Chemistry  Untvaraity  of  Raja  whan,  JAWJR,  INDIA. 

• 

School  of  Molecular  Sciaocea,  Unmratty  of  Suaaax,  Brighton,  U.K. 


Tha  bonding  and  atructurul  faamraa  Of  aomc  antimony  (fit) 
cocaplaaraa  of  tha  typo,  fDP^JShL,  SbjLs  SbOj.L  am  dsacribod 
(whom  L  la  tha  dtaslon  of  nemleatfcesaesar  thlooemicartnaooee  and 
Soutg  ham  of  6  b—uyl  dEMncarimna m).  TnoMooetoouarepectraam 
typical  of  8h<tU)  cowpleaoa  hi  watch  tha  non  bonding  pair  of  eloctrona 
la  atmoochamlcaUy  aettm.  Tha  drtoaatntcarhaaona  complenea  ah am 
won  nngattee  laomar  abUta  compared  to  tha  aamlcarbazcna  compter** 
aa  wall  aa  they  am  mom  readily  ontAsed  to  Sb  (v)  aa  evidenced  by  the 
pmaahco  of  small  amount  Sb<»)  apadaa  la  Moaabouor  apectre. 


B1NUCLKAM  DIVALENT  PALLADIUM  AMD  PLATINUM  METAL 
CHELATES  BUDGES  BY  AROMATIC  DIAMINES 

M.P.  T«nti«  and  DJ3.  Singh 

Department  of  Ctaendetry.  Meerut  Cottage,  Meerut,  laht 


Divalent  palladium  and  platinum  chloride*  react  with  m- 


■  : -fc;l  f-ffi  <(3,u_r.-  f&!  iH 


fJjV.T:.#*  > 
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RUBIES  OH  Cu(U).  W(n).  OKffl)  COMPLEXES  WITH 
i.4All>TCmmCYCL0HKXADECAHE  AND  CYCLOHEPTADECANE 

Bamwmhi  Bombi.  Randbir  Slug b.  ind  Wahid  U.  Malik 
Cbendatrv  Department,  University,  Roorkee,  India. 


Two  now  macrocyollc  Uganda,  1,4,6, 11-tetraasacyclohcxatfeoane  and 
1 .4,8. 1 1  - tetraaaacyeloheptan*  and  Uwb  oopper(tl),  Nl(H),  and  Co(ni)  com* 
plsirss  wbiob  carry  8-  and  8-marWhcrod  chelate  ring*,  bare  boon  syn¬ 
thesised.  Ill*  square  planar  copper(n)  complaxsa  abow  rapid  acid 
catalysed  dissociation  wbiob  has  baas  studied  by  the  stopped  Cow  tech¬ 
nique.  A  general  mechanism  proposed  for  tha  acid  oatalyaad  dissociation 
at  their  polyasnine  complexes  may  be  adapted  (or  tbaea  complex**.  Tha 
breaking  of  tba  second  copper-nitrogen  bond  appears  to  b*  rate  determin¬ 
ing.  The  acid  catalysed  path  leading  to  dissociation  is  consistent  with  the 
following  kinetic  scheme:  ( 

[CuLf *  ♦  H*  «=*  [CuLHf* 


[CuUif*  +  H*  w*  Cu**  ♦  (UHaf* 
and  tba  rata  expression  is  glean  by 

Electronic  spectral  data  shows  that  tha  ligand  field  strength 
decreases  with  inoreaatng  ring  else.  Tba  5,8, 8-chela  to  ring  sequence  la  tha 
atabtUalng  (actor  since  it  balds  the  taaorooyole  in  a  synthetically  pre¬ 
oriented  geometry  suitable  (or  coordination. 

Tba  yellow  niokei(H)  complexes  in  aqueous  solution  show  an  squlil- 
brlum  between  tba  four  coordinate  square  planar  and  dr  coordinate  d la- 
quo  octahedral  apaatH.  Tba  *<pfi&rium  constants  and  tba  thermo- 
dywamto  parameters  far  this  equilibrium  haw*  bean  evaluated  by  rtudyiag 
the  temperature  dependant  electronic  spectra. 

Tba  g-oaerdiaate  oobatt(in)  complexes  are  vary  stable  and  undergo 
faatt*  axled  substitution  relations,  It  has  bean  possible  to  prepare  els- 
adbeWOm  aoaaplaats  with  scetytsoeton*  and  g Jyoine  as  sodal  Uganda.  In 
Uwew  oomphwws  tba  aaorooycias  attain  a  (added  conformation  with  a  C* 


pi 

'"'r.w 


iS**' 


THE  INTERACTION  OF  2,6-DIACETYLPYRIDINE-BIS  ( p-TOLUCNSULFONYL )H YDRA- 
ZONE  WITH  Cu11.  Co11,  N1ir,  Zn11,  U02+Z,  and  UIV. 

G.  Paoluccl^  \  G.  Rossetti  \  and  P.  Zanella^  K 
(')  Dlpartlmento  di  Chlmlca,  Facolt*  dl  Chtm.  Ind.le,  Uni  vers  It*  dl 
Venezia,  Calle  Large  S. Marta  2372,  Venezia,  ITALY. 

(")  Istituto  dl  Chlmlca  e  Tecnologla  del  Radloelamentl,  Area  dl  Rlcer- 
ca  C.N.R..  Corso  Statl  Unltl.  35100  Pad&va.  ITALY. 


The  title  compound  behaves  as  tetra-  and  penta-dentate  chelating 
ligand  depending  on  the  nature  of  the  Ratal  Ions.  In  addition  the  ve¬ 
ry  high  acidity  of  the  hydrazonlc  hydrogens  affords  neutral  complexes 
also  In  alcoholic  neutral  medium.  Indicating  that  the  very  low  basici¬ 
ty  of  the  alcohols  Is  sufficient  to  deprotonate  the  Intermediate  Ionic 
complexes.  Thus  a  series  Of  new  complexes  has  been  obtained.  In  which 
the  ligand  Is  present  In  Its  very  unusual  tautomeric  form. 

In  the  Table  are  summarized  the  analytical  and  spectroscopic  data  of 
the  new  complexes  obtained. 

TABLE 


Compound 


H^TSOAP 
TSDAPCo 
TSOAPZn  HgO 
TSDAPZn 
TSDAPN1  H20 
TS0APN1 
TSOAPCu  H20 

tsmwo2 

(TS0AP)2U 


Calcd. 

H  N 

5.01  It. 03 
4.14  12.59 

4.31  i2.de 
4.08  W.4S 
4.36  12.20 
4.14  12.80 

4.32  12.10 
3.00  *.13 
3.73  11.3* 


Found 
H  N 


12.82  55.05  4.85 

11.51  49.25  4.28 
11,02  43.80  3.85 

11.38  48.88  4.25 

11.52  48.00 
11.52  49.90  4.20 
11.08  48.05  4.05 
8.34  35.86  3.25 

10.39  44.05  3.50 


I.R(cm) 

csoa4soa 

1331  1163 
1210  1072 
1272  1089 
mt  1072 
1262  1102 
1224  1082 

1283  1098 
1285  1083 

1284  1075 
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MAKMG  AND  BREAKMG  BONDS  ON  M  CENTRES  BONDED 
TO  THE  FUQC  TERDENTATE  LIGAND  [CgH^Q^NMe^-agT 

Gerard  van  Koten.  David  M.  Grove  end  Rob  Zoet 

Univereity  of  Ameterdem,  Department  of  Inorganic  Chemistry,  Nleuwe 
Achtergracht  166,  1018  WV  Amsterdam,  The  Netherlands. 

Aa  a  result  of  both  the  special  st eric  (planar  NON  arrangement) 
end  electronic  (trans  positioned  hard  N  donor  atoms)  constraints  of 
the  anionic  NCN  ligand  the  nickel  centres  in  complexes  of  type  I  show 
a  varied  and  sometimes  extraordinary  chemical  reactivity.  Examples 


1.  in  the  presence  of  water  the  equilibrium* 

1  ♦  H,0  *•  f(NCN)Ni<H20)f  ♦  X* 
is  important  and  [(NCN)Ni  '(HjOirW^'  has  been  isolated. 

2.  The  reaction  of  I  (X  *  Cl)  with  electrophiles  (e.g.  Cu^CI,)  results 

fff  * 


in  the  quantitative  formation  of  (NCNJNt®*CI,  via  a  ligand  transfer 

1  ir~ 

oxidation  route.  Products  originating  from  C-NI  bond  cleavage  are 
not  formed.  (NCNJNi111^  has  a  square  planar  pyramidal  structure  (X-ray: 
Ni-l  IM.  (mean)  %  and  ESR  spectra  point  to  a  d7  electronic  configur¬ 
ation  of  M.  [11  The  Intarconversion  h8H-wNi!U 


(X  s  Br)  and  vice  versa  occurs  at  a  sutprieingiy 
law  C^2  of  +0.38  V  (vs.  SHE}  cyciovoltafnmetry 
in  MaCOMe  and  Bu^NBr)  and  peraliels  that 
recently  found  far  the  N(  site  in  hydragertaas.  [21 
3.  Of  the  great  variety  of  (NCN)Ni UX  complexes,  the  compounds 
with  X  >  NOz  (nitro  form)  end  OjCH  (O-bondad  formate.  X-ray)  are 
perticuiarly  notable.  Whereas  anal  ago  us  (NCN)PtD0,CH  eMminetes 
COj  at  room  tampereture  to  give  "(NCNJPtH",  (NCNJNTOjCH  is  stable 
in  ballihg  toluene.  Thee#  and  other  spooler  (X  «  RS,  aryl  etc.)  ore  now 
being  studied  with  particular  regard  to  thb  idwitiftcatlpe  of  their  unueual 
oxidation  products. 


wmWxv) 


T.  OM  Grove,  &  van  Koten,  R.  Zoet,  N.W.  Murrel  and  A~3.  Welch, 
3.  Am.  Cham.  W  1*».  f05.  1371.  ' 

2.  Si *<X  Ahuacht,  &G.  Gref  end  RX,  Thenar,  PESO  Lett.  1WB,  TJQ, 

•  'V'; ,  ,  ! 
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STERICALLY  CROWDED  RUTHENIUM-POLYPYRIQYl  COMPLEXES. 
LIGAND  CONFORMATION  AND  PHOTOSUBSTITUTION. 


Alex  von  Zelcwsky  and  Peter  Belstr 

Institute  of  Inorganic  Chemistry,  University  of  Fribourg, 
CH-I700  Fribourg  (Switzerland) 


Several  sterlcally  crowded  polypyridyl  Uganda  yield  ruthenium(II)- 
complexes  with  interesting  photophysical  properties.1 *3  The  struc¬ 
ture  of  the  complex  Ru(0MCH)32+  in  its  PFg-salt  has  been  determined 


by  X-ray  methods.4  The  extreme  crowding  of  the  ligands  in  this  com¬ 
plex  leads  to  a  relatively  long  Ru-N  distance  (2.115  A  as  compared 
to  2.05$  A  in  Ru(bpy)j2+)  and  a  pronounced  puckering  in  the-CHj-CH,- 
bridge  caused  by  Inter  ligand  repulsion.  The  conformations  of  the 
non-aromatic  six-memberid  ring*  are  Identical  for  all  three  ligands 
yielding  a  &(A,A,X),  a(4,4,4)  enantiomeric  pair.  NMR-spectroscopy 
allows  for  an  analysis  of  the  ring  motion  also  in  the  mixed 
Ru(bPy)3-n(l*'CH)n2+  complexes  and  In  the  related  series  Ru(bpy)3„n 
(Hzphen),,?*,  which  contains  the  sterlcally  much  less  demanding 
ligand  H2phen. 

Photosubstitution  reactions  of  the  type  (1) 

Mbpy)j(blq)2*  Ru(bpy)2(H20)22+  ♦  big  (1) 


for  the  various  mambers  of  the  series  Indicate  the  consequences  of 
the  sterlc  crowding  for  the  reactivity  in  the  excited  state.  The 
latter  is  determined  mainly  by  two  factors: 

-  The  ligand  field  strength  determined  by  the  metal 1-1 igand  distance 
and 

-  The  Inherent  ability  of  a  coordinated  ligand  to  undergo  a  ring 
closure  reaction,  once  the  chelate  ring  has  been  opened. 


1.  A.  Juris,  F.  Barigelletti,  V.  Balzani,  P.  Miser  and  A.  von 
Zelewsky,  Israel  J.  of  Cham.  22,  87  (1982). 

2.  P.  Miser,  A.  von  ZelewsRy,  A,  Juris,  F.  larigelletti,  A.  Tucci 
and  V.  Balzani ,  Cham.  Phys.  letters,  89,  101  (1982). 

3.  F.  Mrigelletti,  A.  Juris,  V.  MlzaniTHP.  Miser  and  A.  von 


Zelewsky,  Inorg.  Cham.  22,  3335  (1983). 

I.  M.  Zehnder.  12*"  Int.  CSRg.  of  Cryst.,  August  1981, 


Ottawa. 
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NEW  RUTHENIUM (II)  COMPLEXES  WITH 
4,5,9, 10-TETRA-AZAPHENANTHRENE  AS  LIGAND 

Pater  Belser 

University  of  Fribourg,  Pirolles,  CH-1700  Fribourg, 
Switzerland 

A  zar las, of  naw  ruthenium  complexes,  Ru(bpy), 
(taphen)  with  n  ■  1,2,3  has  baen  prepared.  J~a 


taphen 


The  spectroscopic  (UV/VZS  (absorption  and  emission) , 
IN,  NMR) ,  electrochemical  and  photochemical  properties 
were  studied. 

Ru (taphen) j+  shows  many  similarities  to  Ru(bpy) 

The  MLCT-abeorptloa  <«  *  19990)  la  shifted  to  439  nm 
and  the  emission  lies  at  940  nm  (2S°C).1 2 3 

The  ligand  centered  t-t*  transitions  of  taphen  are 
easily  discernible  in  the  complex  and  in  the  free 
ligand. 

Emission  is  observed  for  ill  the  ruthenium  complexes. 

Proto nation  of  ths  ocmplsxss  at  the  azo-bridge  Is 
atudied  in  the  ground-  and  in  the  excited  state.3 

Chemical  reactivity  »f  the  coordinated  taphen  is  ex¬ 
plored  with  respect  to  several  transformations, 
particularly  quatarhisatlon  at  tha  ato-brldge. 

...  (  ■■■  '  ii-  •»  • 

1.  9.  Kanoktanapom  and  Jr. A.  Hugh  Mactride, 

9.  Cham.  9cc.,  Ferkfi  i,  19?9,1124. 

2.  P.  Helser  and  A.  von  SalewsVy,  Hslv.  Chlm.  Acta, 

1990,  fl,  1979.  ; 
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halid*  cqkexiUcbs  oar  m^Twamtcm 

Zelentaov  T.V. ,  Subbqtlaa.  l.A. ,  Katin  F.X. , 
Zhirov  A.X.,  folia  M.G.  * 

Moacov  State  University,  Moscow,  UBSR,  1172?* 


A  atm  aariaa  of  anionic  ocagplaxae  UkOg  aaA 
AyMo^Zy  (X  -  Cl  oap  Bar,  A  -  proto-tad  molecules  of 
8-oryqotaollne,  2-aaiao-A  ,6-dlcatypyr  laid  Ins,  mono- 
tad  dlethanol aalna )  Mara  baaa  praparad.  Ebe  ochpless* 
vara  earaetarlsad  by  alamatary  aaalyaia,  UT-,  VS- 
aad  nt-apeotroaoopy,  X-ray  povdar  aaalyaia  and  aaaaae- 
tic  raaoapt ibil  ity  maawramnta  of  aaaplaa. 

Bi-anolaar  ompl araa  poaaaaa  loo  valaaa  of  effa- 
ctiva  aacootio  actants  dm  to  tha  preamce  of  ite-dto 
bond*;  tha  valoaa  of  mgastlc  aaaita  for  mm  mala- 
ar  conplaxaa  ara  eloaa  to  tha  spin  value# .  A  correl¬ 
ation  of  J&ift  to  tha  ala*  had  the  structure  of  arm- 
ale  oat  Iona  hod  baaa  observed,  the  presaaoe  of  amal~ 
va  aroma  la  tha  borcoaaalybdataa  hod  bead  proved. 

Aa  imsUpaiM  of  possibility  of  synthesis  of 
aoiybdaataaOH>  onaplaiaa  vim  nTpaals  llyaada  by  l*o- 
themls  dahyrtrnhsj  manatim  of  onwapmSiia  habma 
lybdatss  l*  radii*  state  had  bora  earned. 

By  thamolyaia  of  bal  molybdate*  of  MiyytbMi* 
laiva  the  aoordlaatim  of  organic  lifsad  to  tha  natal 
atm  s  s  —am.  tv  aaaama  af  itaaii  — amamltim.  of 
madt  halide  seapLmss  of  ethaaelmlm*  tha.  partial 
daatmstloa  of  aalaa  taka  plaaa  rtulttpiail  vtth 

the  hm^Mloaolnfe.  aia  of  1  mtfia  I  1  fl  1  in  1 1 1 1 1  ihtdl 
aim  tha  dlaaataatlm  without  ooordlaatlm  of  mi m 
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SYNTHESIS  AND  STRUCTURE  Of  URANYL  AKIDOXWE  COMPLEXES 
E.G.  Witt*  and  X,  Schwochau 


Institute  of  Chamletry ,  Hue last  Research  Centra  (KPA)  Jftiich, 
D-5170  aailch,  Fadaral  Republic  of  Germany 

G.  Henkel  end  B.  Krebs 

Anorganlsch-Chesiischas  Inatitut  der  UniversitAt 

0-4400  MQnster,  Federal  Republic  of  Germany 


• — ■ 1  ■  ■  ■■  ■  ;  1-4 

Our  investigations  on  the  extraction  of  uranium  fro*  seawater 
revealed  hydroxy lamina  derivatives  of  poly (acrylonitriles) ,  so-called 
poly (aery laaidoximes) ,  to  be  capable  of  accumulating  uranium  from 
natural  seawater  by  more  than  3600  ppm  corresponding  to  a  concentrat¬ 
ion  factor  of  1.1-10  .  Thus  we  have  studied  the  complying  .behaviour 
of  the  amldoxime  functional  group  toward  uranyl  ions.  In  particular 
the  coordination  symmetry  and  the  kind  of  donor  atoms  in  aonomeric 
uranyl  emtdoxime  model  complexes. 

The  uranyl  complexes  Qjo. (ecetamidoxime)  J  (HO,),  end  JJ*>-(ben*- 
amidoxias)  J  (NO,),. *3  (S«nitr6methane  or  1 , 2-  vchl8roethens,  S<  1) 
were  prepared  by  Che  reaction  of  uranyl  nitrate  with  tfe*  oorreapond- 
ing  amldoxime  in  ethanol ic  solution  and  characterised  by  infrared 
spectroscopy  end  thermal  anlysis.  The  crystal  structures  of  the 

pcaylax  and  the  1 , 2-diohloromthane  containing  benzamid- 
oxime  complex  were  determined  fey  tinGU  «y»tal  y ray  diffraction 
maasurements.  |^X).  (acetamWomiip)  i»3>2  eryetallisae  ln  the  mono- 
clinie  spans  proof  I  3/e  WitbU  *>*14. *28(3) .  b  »  8,*46(2)  ,c  - 
16.7»(4Hl,  I  -  96.0)  (2)°  SUd  C  -  4  after  sea  cryetaii  Of  6»2(bens- 
aaidoxiam)  J(M0.)7.x  1,2-dichloroetbane  are  tricUnie,  space  group 
P  T  with  a  *  fifcO  (4),  3b  •VVJBfifJ.#  -15.88,7(6)  I.  *  *  75.76(3), 

6  -  67.13(3),  81.22(3)  end  S  -  2.  in  both  oomplmmse  the  linear 

or«qfl: 


oxime) . 


>«i  aqua tor ially  surrounded  by  four  ornypsa  atone  of 

aan  bond  lengths  to  ,£»-  (eemtamid- 
») .3  (NO.) ,.xl . 2-dichlorOethene 


f*6d  < 


*  ?.3o«  and 


j.H  I. .  .jyMlvii«i  tn  nuiui—iui  null  iiilfllWooiiinnunniiir  ii 
■mu6tMv>^.n*fe>l»id  Jgis .  .t***?*** 

with  li#end  m>iees4he  YM.r»»dro6«  ^^*  t-mf 


ia, 


>.-)  id  .»/•  .  »v-,  j.-ttlsr 


4»*  stfcRw-f  tfipnrf'iit-  '<M*$ 

L.  Aaeheimer,  E.S.  Nitta,  and  X. 
17,  1263  (IMS) 

.to  .«* '•  * 
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SYNTHESES  AND  STRUCTURAL  STUDIES  OF  SOME 
1 ,4  -  BENZODIAZEPINE  COMPLEXES 


Adriano  Benedettl*,  Carlo  Pratl  and  Giuseppe  Tost 

n 

Centro  Strumentl  and  latituto  di  Chimica  Generate  ed  Inorganics , 
University  of  Modena,  41100  Modena,  Italy _ 


Following  our  Interest  In  die  chemistry  of  1 , 4-benzodiazepines 
(1,2)  owing  to  their  biological  and  other  applications,  we  report 
the  results  of  the  study  of  many  d-block  metal  derivatives  with  die 
following  Uganda 


(a) 


<*) 


Z-CCO),  A-CH,  X-Cl,  Y-H,  Y'-OH  Oxazepam 

Z-CCO),  A-CH,  X-Cl,  Y-CHj,  Y'-OH  Temazepam 

Z-C<C),  A-CH,  X-NO2,  Y-CH3,  Y’-H  Nlmetssepsei 

Z-CCO),  A-N,  X-Br,Y-Y1-H  Brimnasgsm 

Z-CHj,  A-CH,  X-Cl,  Y-CKj,  Y’-H  Msiassp— 

X-Y-H  ■■  Sam eeiam 

X-Cl,  Y-CH3  Trteaal-r 


trie  (TG  sad  DTG) 

The  results  «sn  he  dismssed  in  mml  end 
far  the  same  metal  stems  along  the  series  of  th 
aad  far  dm  dlffareat  mat  si  a  with  tha 


.-.wt  • 
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SX9THBS1S  AND  CHSiCCAL  BGVDXVG  IV  HALOGfflV 

chalcogkhii*  ooMFiaras  ov  gold  (iii) 

Itki  TftllM  and  7.V.  Lapko 

Institute  of  General  and  Inorganic  Chemistry,  Ukr.  SSH 
Acadewy  of  Boiencea,  252601  Kiev,  U88H _ - 

Gold  ohloride  coordination  compounds  with  chalcogen 
chloride  ligand*  of  the  general  formula  AuCljL,  where 
X.  «  SC14,  S*01v  3>eCl,  Jftl2,  SeClg,  hav*  been  synthe¬ 
sized  in  nonaqfueous  solveata  • 

the  etructure  of  the  new  coordination  compound*  baa 
been  studied  by  vibrational  spectroaoopy  (IB*  Saaan), 
nuclear  quadrupole  resonance  (^%1  M<90  end 
absorption  spect»oscopy<Sd»)  in  the<  solid  states  in 
molecular  chalcogen  halide  ealta  «d  in  nentipiewip 
solvents* 

In  Au01JK12  cosplaxe*  (where  1  •  $,  0a)  (type  U* 
the  ligand  It  in  the  dichlorlAe  fern  and  attaches  it¬ 
self  to  the  oentral  gild  atc«  via  the^chal cogen  a to*. 

In  ia01**Cl4  (type  XI)  conplexes,  the  Ugftad  is  in  the 
tetrachloride  fotn  and  attaches  itself  to  the  gold  atoa 
via  the  chlorine  atoa* 

In  oegplexss  of  both  types,  «  distortion  of  ths 
square  planar  enrircoaent  of  the  oentral  gold  aton  and 
a  deoreeee  in  the  ipsitr?  of  tfc*  coordination  ossfcre 
to  Ogy  (It,  tanan)  are  obearved*  «ha  smsstrtsal  atruo- 
tana  of  gnu,  was  established  mlt  'far  nonameons  so* 

mm*  «£  «a»  n  *n 

i  js  tMegB  tgdjs  !fey2jcfc|. 

diff sweat  in  . 

ding  of  ehloriM  stons  *# 
are  eenfijHM 
te  .Wfefc  .ait' 
fa*  tf&vteMinr  ef  1 


SPECTROSCOPIC  8TUBHS  OP  TVAMSITIOR  tCTAL  10M  COMFUUSS  Of'  DXBTHY- 
1MB  T1UAMIME  PEHTA-ACETIC  ACID  (DTPA)  AMD  DHTHTLIHE  niAKOR 
PEMTA-WTHTLEBE  PBOSPBOMIC  ACID  (DTPNP) 

T  ftftttl  *"**  C  C  van  Krslingsn 

Unilever  Research  Pott  Sunlight  Laboratory,  Quarry  load  Bast, 
Babingtau,  Mitral,  Mersey side,  LA}  3JM,  England 


Iha  structures  of  DTPA  pad  MM  coap lanes  of  transition  steal  ions 
in  aqueous  solution  have  been  investigated  by  near,  ear  and  electro¬ 
nic  adsorption  spectroscopy,  it  is  sheen  that  DMA  eosplsws  ere 
auch  leas  hydrated  than  corresponding  KOTA  coaplnaea,  consistent 
with  the  increase  in  stability  coos tents.  The  aost  netted  redaction 
in  water  binding  on  replacing  BOTA  by  DPTA  occurs  With  Pe*+  and  Ito2* 
and  it  ia  demonstrated,  uaiag  ant,  that  there  is  a  ehangs  in  over¬ 
all  stereochemistry  tram  7-  te  a  ptedoainantly  A-  coordinate 
structure  tot  Pa3*.  Other  DTPA  ridgtaaas  adopt  octahedrsl  symmetry 
aa  do  «n  *•  DTPMP  oonpUaee.  Hnoplnwss  of  STENT  with  «#**,  »**.* 
end,  to  a  leaser  extent,  Cu2*  hews  leper  hydration  Mahers  than  the 
corresponding  MIP  towMtpaartS,  due  to  simultaneous  binding  of 
three  nitrogen  donors  in  BSMP,  The  Ferir  DTPMP  ceoplnz  has  ana 
water  bound  a  ini  Ur  to  the  PaHI  BSTMP  cenplsz,  hut  tha  Mu2* 
conplnn  of  MM  Is  non  hydrated  than  tha  cntrngpbhdhkg  KDTMP 
coulee,  finally,  it  is  nwwrlndad;  that  pheaphnnets  groins  produce 
a  lass  affnetiwe  crystal  finld  than  carbonyl  groups. 


j :  ft*  l*. 
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CHIRAL  POLYPYRAIOLYL-BORATE  LISAWOB  AMD  COMPLEXES 


Etlch  Prauandorfat  and  Qluaappa  Agtifoqlio. 

(ua*U  da  Qulalca,  Paoultad  da  Cianeiaa*  Oni 
Canttal  da  Vanaaaaia#  Cacacaa,  Vanasuala. 


A  naw  aathod  tot  tka  ayntbaaia  at  unaywoatr teal 
dihydro-biapyt asolyl~borataa  watng  bo ton  cationa  aa 
intaraadlataa  baa  baas  dawalopad. 

A  tatrahadtal  ooapXaa  of  boron  with  X*a»  than  tbtaa 
nagativa  liqanda  ashlbita  a  poaltiva  chary#,  ?ha  ayn- 
thaaia  of  boron  oatioaa  with  two  hydridaa  aa  nagativa 
Uganda  and  two  pytadoiaa  An  nauttal  Uganda  will  bn 
daacribad. 


*b#  raduetioA  of  thaaa  baton  oatioaa  with  aodlaa 
hydrida  or  aodiua  powdat  glvny  Kta  ootrodpogftlbg  pal; 
pyratoiylbotntnr  m*W%* f  ' 

with  cobalt,  ttiabal  anidfald*  havn  baah  obtain#*##* 


STEREO  SPECIFIC  INFLUENCES  OF  AN  AXIAL  C -METHYL  GROUP 
IN  CIS-fi  2,3,2-TET  CO(IH)  SYSTEM 

Horlo  Yashlro.  Masanobu  Ajloka,  Shlgenobu  Yano  and  Sadao  Yoshikawa 

Department  of  Synthetic  Chemistry,  Faculty  of  Engineering, 
university  of  Tokyo,  Hongo,  Bunkyo-ku,  Tokyo  113,  JAPAN 


In  the  asymmetric  synthesis,  how  to  design  an  ssyamatrte  envi 
ronment  is  the  most  important  subject.  It  has  been  reported  that 
the  ds  Co(H)  complex  containing  a  totramine  of  2,3,2-type  which 
has  an  optical  active  2R,4R-pentanediamine  moiety  tikeA  A-g  geome- 


!■* ti \ nx-Tm- T »:  * \ » nri lyMiilmli 


f rr«»3i 


developing  an  asymmetric  synthesis  of  o-amirto  acids.*  X-ray  studies 
of  these  cis  complexes  show  a  central  slx-mewberad  ring  adopts  cha¬ 
ir  comformation  with  one  methyl  group  axial  and  the  other  equatori¬ 
al.*  *  Because  the  six-membered  ring,  which  has  the  origin  of  the 
stereo  specificity,  takes  symmetrical  chair  comformation,  it  is 
difficult  to  explain  why  A-6  time  the  only  product  and  A-B  form  was 
not  obtained.  Here,  in  order  to  SHinpldete  the  factor  to  present 
these  remarkable  specificity,  we  have  newly  synthesized  a  ds  Co® 
oxalato  complex  with  5R-Me-2,3,2-tet,  WhichhSsonly  one  methyl 
group,  and  have  examined  the  stereo  selectivity. 

5R-Me-2,3,2-tet  was  added  to  an  aqueous  solution  of  K,[Cotwd,] 
the,  presence  of  . activated  charcoal  at  50°C  for  3h. 


cat 


2,3,2-tet 


"t 


% 


•V»  *c*  Hi  Moony  xm  tesdte***^***^^ 
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KTHTl JWKDUMHB  (T  miMrtKIUa»ra08HKmiC)  AGIO!  a  NOW.  tMMlTION 
URAL  OCWmgNQ  AfiUTt 


D.  CUHdM 

QUlmr  luMrch  Laboratory,  ton  Soallgbe,  Wlrral,  tonglas 4 


ttftm  is  s  serose  roopl  arias  spoof  for  s  —tor  • f  muttios 
MUU.  ftollnlnary  lmostigatioss  of  its  sgalllbrls  with  Cb(ll), 
NL(XI).  Go(ll),  fo(XI),  m«I).  Os(H>  sod  fo(IU>  iMNbM  |«k> 
listed,  bat  Uttls  sorb  toss  boss  csrrlad  sot  onbotpBSntly  so  tbs 
astars  of  Its  trsoOltios  ostsl  (papisms  Its  foppStaMO  so  s 
sspssstsrisg  sgant  for  ostsl  isos  toss,  booster,  boss  noted  sad  its 
ssgosstsrlsg  ability  toss  boos  ooopsrsd  with  tbst  of  Wf*1.  Ns  bote 
studied  tbs  Madias  of  00(11)  sod  fo(Xlt)  by  DM  ssd  bass  coo¬ 
pered  tbs  mpl  soss  fotosd  sick  thslr  osrtooxylsts  stelegoee. 

In  tbs  solid  stats,  bath  Obttl)  sod  lto<XII)-NBHP  ora 

COOrtlllli  tkiil  ^ftwDtiVOnlA  sImw 

bands  St  1290,  029  sod  990(a)  ,^909,  479  so  sad  at  1049  ssd  W0  so. 
typical  ad  OsiXiy*  sod  MUI)4  mepeetltely . 

Ss  tote  soloeioo  scots,  boaster,  dl  fittest  stMOetosos  srs 
otooorted.  for  NttlD-mrar  State  bssds  soo  shtftod  to  MO  sod 
490  to,  rsspaatltely.  Us  rttosostlso  stsostsrss  sot  too  yraysoed 
to  tsplsia  ttosss  tbssrsatisssi  tbs  first  is  s  sores- sec  rdd  site 
stmstocs  ssslsgsss  WttaCaf  lto(liX>  COTA.  tbs  ssaasd  Is  as 
"sspssdsd*  sursoardlssss  attestors  in  idMLob  Meter  9  or  4  XAgend 
grasps  srs  bsood  to  tk*  MUl).  Ttosss  tractates  oUl  bs 
ooassd  soft  sdditiaoal  ipstewisSptc  -srtlbscto  MU  toS  pooSostod  » 
sopport  tbs  pfopsssd  straetsM. 


Iks  spsstrso  of  tbs  0s(IX)  ssoplsr  Is  solution  is  asrbsdly 
diffsnot  frao  its  spostros  Is  tbs  solid  stats,  tbs  lswsst  snsrgy 
bss<  bsisg  split  sad  sbiftod  to  Issor  sotelssgth  (920  ssd  900  so) 
sod  tbs  bd0Nnr  sostgy  band  (940(a) ,  949,  990  to)  bsisg  of  «oa- 
sidorsbly  higkor  iotanslty  (by  a  factor  of  #9).  tbs  sptstcaa  is 
ctosrsatsristie  of  MU)  is  s  fite-  ssoOdtssts  hlgk-spds  soritso 
sstp,  tat  MliHWB*  is  Mgb  spin  is  oesfltesd  bp  solotisa 
nor  assssrstmt  of  tbs  osgsstic  sososptltoilitrt  tbs  osgtistie 
bsisg  4.9  M. 


1. 

2. 

3. 

*. 

9. 


LA  tafskstrts,  X.  Harass  sad  LL  Nsrtsll,  tag  Ckw. , 

mu 1,  o)l 


ta  Cteotss  sod  Y,C<  teo  fosst,  Iras  XXX  XC0C,  foalssos, 

ifta  ' 

talA.  tafloodltsb,  Y4L  ■start,  AL  Nbrt,  LL  Uigsfstssr 
Sta  K.2.  tats,  tap*.  taste,  Jk  taftfe 


itat,  in. 


vnatri 


H.C.  and 

dt  ctm**n.  *«**>  v**"**: 


bot,  'i 

Cr(mi.  f«w 

nittM  C< 


«k»  kw#**** 


*rt*'  aw*** 


azfjs?&  -ss  js;  *g 


Jps  *i»**0*  M  *,*  *■*-* 

.  '*'*  :  *&■  •?£?.  7 '  •  3*#  .»*®s  -^L 

; ,  'T'-';  :'  -  ;•■>■; ..  ■':  ;.  ‘  'lllTtljW' 

•’.^v^P^^jISSSSafc'. 
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AUMlNOKm)  ALOABIN  BMP  f  WW 

X«k«  C.  Cmh>>  Bbaroa  Livings toa,  ui  Hmt  li  lllll 

Iaorgaaio  a *4  IlMtcMlwlltry  IfUek,  Naval  lawatlk  Ukwatofjr, 
Vasblaytoa,  DC  20I7J 


llaina  is  u  iitmtlr  iHtthi  Htal  bat  tafUly  bacoaas 
•mM  *ltk  m  oait*  lint  mkimk  iratwti  It  Im  tetkat  mttloa 
With  It*  iwlHMMtt.  Aa  fast  at  stall**  or  1 least*  tkat  rill 
nam  tbis  oaUa  aaatlti,  «a  1 lava  abatsstasUal  anHaaaa  at  1,4- 
tUrfawr-t.lt-tloarl-iatkriaaanaUaali  uM  (Alls aria  1*4  U 
ut  alMlaat(III)  la  aalatlM  am  a  wit*  ru|a  at  yK*s,  Aliaasla 
Mat  S  ba*  a  yCa,  at  $.74  ut  flay  at  M.H,  Baaaas*  tka  na(lmi 
taasat  a*#  Mlarat,  w-ala  anatraaaari*  aatkata  a*a  ka  aaal. 

Kolas  catta  aatkat  aa4  aaatlaaaaa  variatloa  itrilai  baa* 
abova  that  at  yK  4.4  Allaacta  Bat  S  (aMi  a  aaa*lu  »ttb  AT 
arbiab  baa  a*  abaarbaaaa  aaxiaaa  *«  475  a*  as*  as  Aliawla  Mtta 
Alaalaaa  aaal*  «M  Ml,  At  atafla^lallan  ha^a  last  (at  a*, 
alaalaaa  s*oaa atratlaa  tufa  at  1  i  U  W  (  i  ID  1,  >At  yK  1.1 
tb«  A-M*a  mi  tb*  s  say las  sbifta  ta  Mi  ■  aat  tit  MtaatMy 
laasaaaaa,  Kara  solas  satis  as*  aasklatas  vatlati**  ytata  bar* 
Mar*  that  tbaiUufU  1*4  •  to  41  sati*  la  S  to  1.  Iba 
solatiaau  as*  sla*4  at  yK  4  a*4  th*a  tb*  yK  la  s*ta*t  t*  4.1  oitb 
**a«**ttat*4  tsia  baffas.  lb*  aulia  ysaalyltat**  la  tb*  4  to 
7.5  tag io*  aat  a  abaaf*  la  l**at  aat  iataasity  ******  abova  |R 
7.S.  Mo  aoaylax  to***  wltb  tb*  Aliaasla  Bat  ■  abev*  yK  11.$. 

4a  aaslias  ataty  bat  abasa  fsaa  batik  tb*  a*tbo4  of  *oatia*oaa 
vasia tl*a  aat  Csaa  alaatsiaal  **ata*taa*a  statiaa  that  a  1:1 
Aliaasla  K*4  I  to  Alaalaaa(IIl)  aoaylax  *itb  k-*u  -  470  at  foraat 
at  yK  t.S  aat  that  tb*  tat* salty  aat  abs*sbaa**  a* si aba  *baay*t  a* 
tb*  yK  «aa  ia*s*a**t.  1b*  lay  •(  tb*  ***11 tbslaa  **aataat  at  yK 
t.S  «*«  4*t*sala*t  to  b*  7.2  by  that*  Mtbasa  aat  tbay  sa*t*st 
that  tb*  alaalaaa  la  basal  t*  tb*  yb*aol la  osya«at . 1  Otbar*  bar* 
sayy*at*4  that  it  la  b*aat  ta  a  «*ta*aa  *xyt«a  aat  a  yb*a*li* 
«W**.*  Klaaaatal  aaalyaaa  aat  iatsaaat  ayaatsaa.  *aablaa4  ait! 
atbas  abas**tasla*ti«a  s«tb«t*  mi  tb*  isalatat  aol It  iwylaaa* 
b*ly*t  ta  abasaatasU*  tb*  ao«t4iaati*a  ait*.  1b*aa  raaalta  all! 
b*  4it«aaa«4. 

1.  I.  L.  B*tb  aat  A.  t.  May,  J.  ysabt.  (baa.  IMS.  A,  221. 

2.  I.  f.  Hat  a mi  7.  I,  Ma**tJ«a,  J.  Da*.  Byars.  0>1  assist  a. 

iMs.  a. ». 


Ha 36-9 


SYNTHESIS  AND  CHARACTERIZATION  OF 
^(SUBSTITUTED  AZO)-BARBITUWC  ACID  COMPLEXES 

Mamdouh  S.  Maaoud.  Tahsny  U.  Salem.  and  Zanat  Zaid 

Chemistry  Department,  Faculty  of  Solenee,  Alexandria,  lorpt 


Different  aso  Uganda  of  the  MotegtoeUy  active  compounds  derived 
from  barbituric  and  thiobarbituric  acids  are  synthesized.  The  ligands  are 
characterized  by  spectral  methods  (MOL  IB,  UV  and  VIS).  Some  of  the 
compounds  are  In  the  aso  form  and  others  are  fan  the  hydraso  structure. 
The  pK’s  values,  evaluated  by  speetropbotometrtc  end  potentlomatrtc 
method*,  ere  highly  effected  by  the  electronic  character  of  the  substi¬ 
tuent.  The  aso-hydrato  equilibria  is  highly  sffscted  by  changing  the  phy¬ 
sical  properties  of  the  solvent  to  effect  the  phenomena  of  tautomertsm. 
The  synthesised  oompUses  ef  Co(B),  Ni(U)  sad  Cu(ll)  salts  of  the  entitled 
ligands  gave  different  stoichiometries,  hut  mainly  with  tbs  1:2  mala  ratio. 
The  mode  of  bonding  is  determined  by  IK  where  in  most  complexes  the  ato 
moiety  is  not  in  the  coordinated  environment  The  geometry  of  the  com¬ 
plexes  fas  determined  by  recording  the  electronic  spectra;  there  are  4-.  fi¬ 
end  S-coordinsted  systems.  The  electron  spin  resonance  of  the  copper 
complexes  at  different  temperatures  is  done,  The  magnetic  properties  at 
variable  temperatures  are  evaluated  where  Curie- Wiese  law  is  obeyed.  The 
stability  constants  of  some  complexes  are  computed  where  a  relationship 
between  log  fi  and  pKi,  Is  constructed. 


Watt- 10 


COPPER(II)  HALIDE  COMPLEXES  OF  NITRO-SUBSTITUTED  PYRIDINE  N-OXIDES 
Margaret  Farago  and  Soasi  Dlchakj lan 

Chemistry  Department,  Royal  Holloway  and  Bedford  Colleges, 

Eg ham  Hill,  Surrey  TW20  OEX,  U.K. 


Complexes  of  4-nltro  2,6  Lutidine  N-oxide  (L),  and  3-  nitro  2,6- 
Lutldlne  N-oxide  (L’>  with  CuCl,  and  with  CuBr.have  been  prepared 
and  studied  by  a  number  of  techniques. 

Compounds  of  the  type  CuL.X,  and  CuL'.X,  are  green  and  have  mag¬ 
netic  moments  of  about  1.75  Bn  at  85K,  rising  to  1.8  BM  at  room  temp¬ 
erature.  In  addition  to  the  green  CuL.Br, •  a  brown  isomer  can  be  pre¬ 
pared,  which  has  a  magnetic  moment  of  1.06  BM,  independent  of  temp¬ 
erature  between  85  and  300K. 

The  cryetal  structure  of  CuL'.Cl,,  as  representative  of  the  green 
compounds,  shows  that  the  complex  18  four-coordinate,  trane -planar 
and  monomeric,  where  the  CuL'  Cl.units  are  well  asperated  from  each 
other.  The  Cu-O  and  Cu-Cl  bona  Xtngthe  ere  1.941(1)  end  2.229(0)  A 
respectively.  The  two  independent  cis  Cl-Cu-0  angles  are  85.73(4) 
and  92.27(4)°,  while  the  trena  O-Cu-O*  and  Cl -Cu-Cl'  ere  179.98(6) 
and  179.97(3)°  respectively.  The  ring  planes  are  Inclined  at  an 
angla  of  117.83(7)°  to  the  basal  plana  containing  the  central  matal 
atom.  This  orientation  brings  ths  two  methyl  groups  into  positions 
which  hinder  axial  approach  to  the  Cu(II)  lorn,  and  therefore  prev¬ 
ents  formation  of  dimeric  or  plymarlc  specie*.  The  structure  la  not 
novel  la  the  aeries  of  coppmr(IX)  pyridine  N-oxide  halide  complexes, 
except  for  its  more  distorted  nature,  which  is  probably  hrought 
about  by  eterlc  crowding  near  the  donor  site. 

The  brown  isomer  CuL.lr,  may  also  be  described  as  square  planer, 
since  the  Br-Cu-0  bead  angles  arm  90.00°.  However,  the  Cu-Br  bond 
lengths  are  shorter  (2.272  A)  than  the  Cu-0  bonds  (2.689  A).  The 
dihedral  ogle  between  the  plana  of  the  coordinated  atoms  end  the 
pyridine  ring  lo  97. I4  piecing  the  two  methyl  groups  in  the  axial 
positions.  However,  the  relatively  long  Cu-0  (N-oxide)  distance 
allows  acme  Interaction  to  taka  place  between  the  nitre-oxygon  and 
the  next  copper  ion.  Thee  another  way  of  describing  tha  complex 
would  be  to  consider  a  linear  Br-Cu-Br  structure  with  four  seal- 
coordinated  ligands  on  tha  ether  axes  of  e  grossly  distorted  tetrag¬ 
onal  -  Thee  instead  of  coordination  with  one  strong  bond  through  the 
oxygen  of  the  N-oxide  group  (a*  la  expected  in  tha  grass  isomer) , 
two  weak  bonds  between  Cu(ll)  and  two  donor  altos  are  formed.  The 
magnetic  behaviour  and  its  relation  to  the  structure  of  tha  complex 
will  be  discussed. 
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CHROMATOGRAPHIC  ANO  SPECTROMETRIC  INVESTIGATION  OF 
SOME  TRANSITION  METAL  COMPOUNDS  WITH 

unsymmetrical  b-diketones 

Bernd  Wenclawiak  und  Peter  Schultze 

Anorganisch  Chemisches  Institut  der  UnlversitSt, 
Corrensstr.  36,  0-4400  Munster,  FRG 


Like  other  not  fluorinated  unsymmetrical  0-dlketo- 
nates'),  the  octahedral  Cobalt  and  Chromium  Tris-2,2,7- 
trimethyloctane-3, 5-dionates  shorn  fac  and  mer  isomers, 
which  can  be  seperated  by  reversed  phase  liquid  chroma¬ 
tography’).  They  were  identified  by  spectrometric 
methods  such  as  NMR  (for  Co(tod),),  MS  and  UV-VIS  (for 
Co(tod) ,  and  Cr(tod),)  ’). 

The  Bis-2, 2, 7-trimethyloctane-3, 5-dionates  of 
Mercury  and  Palladium  ;«ave  been  investigated.  Pd(tod), 
is  coordinated  like  a  chelate.  High  resolution  300  MHz 
'H-NMR  however  produces  more  signals  than  expected.  This 
gives  evidence  for  structural  isomers  as  cis-  and  trans¬ 
square  planar  coordination. 

The  metal-tod  chelates  are  easily  dissolved  in 
unpolar  solvents.  Hg(tod)t  needs  a  more  polar  solvent. 
Spectra  of  IR  and  ®C-NMR  show  free  carbonyl  groups  and 
MS  and  SIMS  show  different  fragmentation  compared  with 
other  metal-bis-0-dlketonates.  This  indicates  no  chelate 
conformation. 

Additionally  we  will  discuss  the  spectrometric  in¬ 
vestigations  on  other  unsymmetrical  aliphatic  metal- 
B-diketonates  and  the  liquid  chromatographic  separation 
of  all  geometrical  isomers  of  trls  coordinated  metal 
ions  with  two  different  S-dlketone  ligands. 

1.  R.C.  Fay  and  T.S.  Piper,  J.  Am.  Chem.  Soc.  1962, 

84,  2303 

2.  8.  Wenclawiak  and  R.E.  Siavers,  Fres.  1.  Analyt. 

Chem.  1983,  314,  682 

3.  8.  Wenclawiak;  R.M.  Barkley;  E.J.  Williams  and 

R.E.  Siavers,  submitted  for  publication 
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ELECTRONIC  STRUCTURE  OF  METAL  CLUSTERS.  A  NOVEL  APPROACH. 
Mauro  Bacci 

Istituto  di  Ricerca  sulle  Onda  Blettromagnetiche  del  CNR, 
Via  Panciatichi  M,  50127  firense,  Italy* 


During  lut  years  many. effort*  have  bs#«  devoted 
to  the  understanding  of  the  electronic  structure  of 
aultinuclesr  metal  cluster*.  However  the  theoretical 
results  are  very  sensitive  to  the  utilised  approach  and 
often  just  the  sane  method  of  analysis  provide*  different 
results  depending  on  the  a^proxinatioaa,  which  were 


introduced  id  Shi  cal 


In  the  present  camnlcatiea  it  is  propOsed  thet 
the  electronic  structure  of  highly  symmetrical  aetal 
clusters  can  be  profitably  desmbed  by  considerittg, 
before  the  inclusiea  of  tigamd  field  affects,  the  valence 
electron  cloud  to  be  auhject  to  a  spherical  potential  • 
and  delocalised  ever  the  whale  complex.  As  a  litter  of 
fact  the  p**fcl#ft  redncas  iteelf  to  the  ewsfawUon  of  the 
electronic  levels  in  x  uwltt  aiedfarf eahie*.  me  i**r«e 
stems  Or  ions.  . 
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MSTAL  d-OUItAL  *PM  A»  CHAIM  MPHUfUM  OflMlAMP 
■  Hftn  and  Philip  A.  Karoo  Ida 

of  Chawlatry,  Bai  varsity  of  S.A.,  MUaia,  hwcHUa  *00* 


lot  three  coapouade  both  apln  density  distribution  team 
polarised  neutron  diffraction  (p.n.d.)  and  charge  OMWitp  distribu¬ 
tion  tram  accurate  lew  tewparatara  X-ray  diffraction  an  available. 
It  la  of  intaraat  to  cowpara  the  aatal  d-ortital  population  which 
can  be  obtained  fro*  each  by  Modelling  tha  covalent  diatvibotiona 
in  taraa  of  atonic  orbital  occupation  madia  re. 

Hnaanaaa  Bbthaiocraalas1 »  the  nodsreta  quality  p.a.d.  data 

‘  “  3- C Xi.  Tc  -o.2  _ ...  , 


Wanaamaaa  phthgte^saiiaa  i  tha  eodarata  quality  p.a.d.  data 
~t  ^  while  a  wddrat. 

quality  X-ray  data  aat  gives  '*  f  *5 j,,  1  charge  unite. 

With  elaple  aaawaptlw  and  guldanoa  fro*  theory,  the  apln 


populations  any  ba  wad  to  deduce  a  charge  popwldtjUxa  aat 

bj  ®'2,  agr  salsa  awl  qaanrltacively  with  tha 

X-ray  aat. 

aad  X-ray  data  eata  yield  reapoMively  t^*0*1,7  apia  unite  aad 
«iu  {««&»  oetaftadrel  npcAtloo  for  clarity). 


tha  apln  raaulta. 
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E1SCTSCNIC  STRUCTURE  OP  ALXYIC  OLIGCWSUZAfflON  OQWLBSS  BY  UV 
IKmXLBCTSON  SPECTROSCOPY  AND  AS  INITIO  CALCULATIONS 


6.  Granozzi*,  G.  Biscontin*,  D.  Aj8b,  M.  Casarlnb  and  S.  Aiaac 
‘istituto  di  Chladca  Inorganic*,  university  of  Padova  (Italy), 
bI»tituto  di  Chisdca  e  Tecnologia  del  Radinalaeenti  OR,Padova( Italy) 
cIstituto  di  Chinica  Inorgaaica,  University  of  Torino  (Italy) 


Reactions  between  iron  carbonyls  and  acetylenes  give  rise  to  se* 
varal  bi-  and  tri-ouclaar  rngwidi  where  the  alkyne  group  undergoes 
various  type  of  olifonsrization  pathways  (1).  In  theee  coapoisids 
both  the  aetal -natal  interactions  and  As  bridging  role  of  son*  car- 
bcnyls  are  in  discussion  (2.3). 

Me  report  hare  the  gas -phase  Ha(I)  and  He(II)  excited  ptotoelec- 
tron  metre  of  cnapounds  I,  H  mi  III  topathar  with  the  resulta 
of  nUnMfel  basis  eat  ah  initio  paeudopotential  calculations  (4) . 
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AB  INITIO  NO  STtffilBS  08  TMB  KLtCTKONIC  NIOMMItS 
AND  STBOCT0M8  08  BOUK-COOODIBAT8B  D I  VAUNT 
ZINC { II)  ,COPPZB( II)  AND  NtCKKL(Xl)  ACZTYLACITONATE8 


S.  Shibata  and  .¥ .Hlrnta 

Departaent  of  Chaaiatry,  Thisuoka  University 
Oya,  Bhisuoka,  Japan  422 


Ab  initio  SC8  NO  eaXeuiationa  were  carried  out  on 
tha  four-coordinated  acetyl acetone  complexes  of  Zn(tl), 
Cu( it)  and  NI(II)  ooaplaxaa.  Oaa  electron  diffraction 
experiments  |ava  that  tha  Zn{II)  complex  la  tetrahedral1 
and  Cu< It)  and  Ni(II)  ooaplaxaa  are  square-planar .  Tha 
praaant  studies  hava  baan  undartakan  to  axplain  ttf 
experimental  raaulta  by  tha  thaoratleal  calculation. 

TKa  calculations  wara  performed  ualng  tha  library 
prograa  JAMOL  37  Tha  Oawaalaii  i.eta  of  (7a$p|  oantractad 
to  (2alp)  waya  used  for  carbon  and  oxygon  and  tha  aata 
of  (lzaepdd)  contracted  to  (5o2pJd)  wara  usad  -for  tha 
■otols.  A  diffuse  p  orbital  was  ad dad  to  repreeent  a 
4p  orbital  of  tha  natal.  In  tha  **lculatloaa  tha  prefer- 
anca  of  tha  conformation*  Dgh  of  ®2d  *•*  checked  and 

aoat  of  aolddular  paraaatard  ware,  fixed  in  tha  axpari- 
aantal  values. 


Tha  dhleuiationa  gave  the  raaulta  that  tha  Zn(li) 
coup lax  tahaa  a  tetrahedral  conformation  D2<j  of  Aj  ,  and 
thp-  C»(  IX.)  and  NiUX )  complexes  tahoaquaee-plansn  eon- . 
formation  C2h  of  *ffcg  and  ,  raapa«M,V*ly,t«  agree- 
•ant,  with  thp,  observed  results.  s ,  the  ,e«l«*Wtion»,oe<n*d 


also  explain  a 
apectr*  ,af  the 


11/  tga  ebaprwad  d-4 .  ahaerjpdien.  - 
camples* .,U}  ..  .  -  v 


.  is  ’  '  '••f1  %i  i*1.  ,  ?i^V'  *  • 

According  to  tho  efclcttlfttiea*  th*  ovorl**  $op\il*tion 
of  tha  metml-oaygen  bend  la  about  8.8  in  all  af  tha 
aoaplaxaav  Ahaw4-o«d“dlddtrrte-*4t!t»4adr 


bonding  ftrOdtiCdl  ^ |*S»? 

tha  dsihX-oky*d* tNNtSdifc tlflrfr4  ‘#'W*  ' 

A*ur.  SPSS  ■  <* 

aoaa  aa  that  of  aaatylaeatono  ltaolf.  • 

,ni  ;  .u  ;«!•.»  skfcrt  .r.  .«*  ,  -*‘"d  • 

1.  8.  8  hi  hat  a  and  N.  onta.  J.  Nol.  struct.,  BWH.^idS. 

2.  N»  Saahiaagi  at.  *».»  library  prograa  of  tha  Inatitute 
•f  Nalaaular  toianoa. 


#<f' 


Wa37-6 


MOLECULAR  ORBITAL  STUDIES 
Of  SOW  BIKUCLEAR  PLATIMUN 
DiTuosram  COMFLEXIS 


Mwrd  A.  Boudrssux 

University  of  Mow  Orleans,  Department  of  Cheats try,  Lake  front. 

Maw  Or loans,  LA.  7014*  USA 

locular  orbital  calculations  according  to  ti>*  SC-JBR 
method  hava  boon  *  carried  out  on  the  ble-ptetlnun  dlpboephit* 
dinars,  Pt.(P,0,I,),X.  ,  where  tbo  platlnua  at  on  are  la  tba  (It) 
or  (III)  osldttfo*  state*  and  bCl‘,  Br~,  MjO,  or  vacant. 

Tbo  foot  that  a  surprisingly  substantial  natatlvo  charge 
(ca.-0.6  to  >0.7)  reside*  on  tits  Ft  atone  will  bo  discussed  in 
relation-  to  tba  anigueosss  of  tba  cbenlcal  bonding#  and  its 
relationship  to  tba  photatodon  behavior  of  then*  canploxaa.  Tba 
significance  of  -tha  platlnun  *p  orbital  Involwonent  in  bonding 
relative  to  the  Sd  •  orbitals,  is  a  hop  feature  in  rationalising 
tba  nature  af  the  natal-natal  bonding  in  Cheat  spa  tana. 

Calculated  Pt-Pt  bond  energise  and  ev— visible  spectra  will 
also  be  presented  and  discussed. 

1.  T.P.  Caraop  and  E.A.  Boudreaus,  Tboorot  Chin.  Acte,  I960,  M 

211,  and  cnfsreneeo  dnoeed  tbarein. 
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PUMDAMWTAI.  EUCnONIC  WOWHM  Of  tMMXTIOM-MRAL  COMPLEXES! 
THE  COUXUnON  Of  COM  MB  VALMCX  IONIZATION  E*ttCT  SHIFTS 

in  mwmwt mi  wannim 


Donnlo  1.  Llchtonbergor  and  0>Q  f.  Ibriw 

Dopartmnt  of  Cheat* try,  Dolnralty  of  IfltOH,  Toeaaa,  Artaooa, 
USA  85721 


KaovUdga  of  the  reletloeahip  betwu  aotal  cm  loalsatloo 
enargloa  and  localised  weal  nloaea  taoliatlaa  eaarglaa  can  ha 
a  aaluabla  aid  la  aval oat log  the  aatara  of  tba  beading  and  tba 
dlatrlbatloa  of  electron  la  weal  eoophoaaa.  Tba  Mlattca 
ahlfta  of  cora  and  nlaaaa  laalaatlow  an  aaafal  bacaoae  both 
ara  aowltin  to  char  go  dtatrlbatlaoa  aad  relaxation  eeerglee, 
bat  oaly  tba  nleeee  loalaattow  an  aaaaltlva  to  eMeal 
overlap  Interaction1.  Ferrecen  aad  lea  aetbyl-adhetmted 
darlaatlna  am  aaaallaat  wlaeolaa  foe  stedyiag  tba  relative 
cora  aad  aalaaea  laataatloa  aaaegy  ablfca  bdaaaaa  eba  aalaaaa 
aotal  axgld^a)  laaiaatloa  energy  bead  la  oaa  of  tba  sharpest 
baaaa  fat  aatal  cwglaaca,  indicating  that  tba  m(^2) 
orbital  la  largely  noe- bonding  aad  laaiMaad  aa  taa  aatal. 

A  gaa-gbaaa  earn  aad  nlaaaa  ybataaladtma  ey  octree  topic 
a  tody  la  raportod  far  a  aarl aa  a#  tg— tfimif  dial  aat/b 
aatrlcally  aatbyl-oabatltotad  fatraeaan  Icaigln  lacluda 
farraoaaa,  l.l.d,!’ ,2’.*',  bimwtby  lfarrooaoa ,  da  raw  thy  1~ 
farroeaaa,  and  l,l,i,At5-paataaatbarlfarroeaw. 

A  ooaoietaat  tread  la  tba  abaarnd  earn  I  If)  ft  fa  aad 
la  C)  aad  aalaaea  aad  a^a(rlag  pl)J  laaiaatloa 

energy  ahlfta  la  fonae,  and  tbio  tread  remale  eemral  ear* 
prlalag  raaalta .  Vim,  tba  If)/]  Va  oata  aad  «t.(U) 
nlaaaa  laaiaatloa  wsrgiss  ghee  almat  agalnlaw  ahlfta  upon 
■ethyl  groep  nbatltatlaa.  amour,  tba  la  C  earn  aad  o, 

(dag  pi)  nlaaaa  loadoatm  aaargy  ahlfta  an  aat  at  alt 
agaloalaat,  with  tba  nlaaaa  dbtfta  batag  at  laait  faer  than 
aa  latga  aa  tba  aan  dbifta.  Mt  dtffaiaaaa  la  ahlfte  la  «n 
ta  tba  eeealap  «f  aacbyl  grag  arbltala  with  tba  dag  ft 
ar  hi  tela2,  u  la  alaa  internet! eg  that  ban  tba  aan  aid 


1.  H.L.  Italy,  Ate.  Obn.  bee.  1M»,  ||,  M, 
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Bopartaont  of  Chaalstr/,  Uairoroltjr  of  Arlcona,  Tucson .  Arltann 
*SA  05721 
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m»m2^Mw5^55MeSwi  ilium  ta  worn  am  rtuu^'auum1'' 

SfM»  r.  o;a.Uorw,».».ct  AXrim  P.  ««*.«,»  MUllp  *.  Wlck.d 
WcbmI  H.  L.  Hmm  kliu.o  MlUfkH  J. 

HwMtlimtM  Inatitata  •(  ktkwliy,  (MrUPt  M  02119;  Halt 
Ukorttorln ,  Hurray  Uli  U  07*74)  CQiMU  Ikivinlt),  h«  lark, 
IT  10027;  «Oa£yaraiep  of  feftadty,  IMtmtaa,  a  «m 


klirlni  u«|l*W7M*l 
aeattaral  aaaa  Xa  oaalyala,  )tiitli  a 
latrlfalag  blaa  color  aattka  mtal-w 
Pt(2.i9)  afcal*.  Baalim-  all  Hmmamli 


aaTmly  dua  ta  o  awrlap  kMamaN  <a 
MB  aal  UNO  am  K<0»  a*  la  ahamata*  aa 
law  Ik  afaaai  (Waini  ()»  NBia  Banfa 
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THS  SLICTSOIIIC  STBUCTURB  07  HBTAL-HJTEtOATOH  tUPLS  BOSBS 

Mgri  Um  tabr  and  tennis  L.  Liohtantorysr 

Department  of  Chemistry,  University  of  Arlsena, 
Tucson,  iZ  S572? 


Coeplexee  containing  aotal-toteroatoa  triple  bonds  bars  Ism 
reported  to  te  Important  for  «  side  variety  of  oetalytic  pro- 
ooooos.  for  oxaaplo,  eetal-oxo  apsoloa  appear  to  be  of  festive 
aa  olefin  aatatbsala  catalysts  and  aotal-nitride  or  -laido 
oped  as  are  probably  intoreodiatea  for  nltroyen  fixation.  Quito 
recently,  tbs  species  BCovCOCMe^)*  bare  boon  shown  to  fWaotloa 
aa  aotlTs  sooty lane  aotatboalo  catalysts.  The  oonprahanaloa 
of  Xw  electronic  structure  of  snob  species  oonld  well  prows 
important  la  aaderstondiay  the  asohanioa  of  sod  deslyaiay 
laproveaonta  to  these  oata lytic  schemes.  Hera,  this  problem  la 
addressed  veiny  core  and  vslenee  photoelaotron  opootfoeoopy. 

As  ooaplexea  ohoaen  for  study  are  of  the  atoiohloaetrj 
T*WL,  Share  RHto.Vt  I“Cl,OCSeoj  and  T*0  (tod)  or  !•*,«  (r*3). 
for  X-OOlej,  the  first  ionisation  oeosra  la  tbs  reny*  7-10  oT 
and  oaa  be  ascribed  to  tbe  aotal-bataroatoa  ir-boad.  Tibratloaal 
atmatwra  with  h»~1  ,000  on"1  (oorroapondlay  to  tbs  MT 
stretehjeen  to  feaolvad  on  tbla  leaiaatloa  far  assy  of  lbs 
o  cm  please.  tbs  ioaiaatioae  fron  the  SO (pa)  orbitals  are  found 
to  oeowr  atlO-lt  of,  OOterlatant  wttft  (fee  ooaSapt  tost  nAtoxide 
Uyaada  oaa  AaaotiOa  aa  tom*  >  deaora.  for  tfe  WOS  aUqrll- 
dyao  spaeloa,  tba  data  lndloatoa  a  ooaaldarable  bolld-up  of 
soya «f*i  •aryo.en-.tba  oarboa  stoa.  tepllostlono  nyaattay  tba 
saatoaiaa  of  aaotylana  aotatbaola  by  SOKVCoCSaj^  are 


fo*  .  (bote  topaarp,  to  to  ooaaldoxnblo  adxiny  betvaan 
tba  eitim&i  of  all  of  'toe  at  oaa  asefc  tost  to  ioattoitoa  ttm 
tba  W  MW  Monet  toolooaiy  UtoifM.  It  la  ftoad  tost 
eklarida  ftoatiaaa.aa  Aaaeb.waafear  elution  daam  tboa 
altototo.^1^  of  toTSb^StST^d  tba  wTr-bond 
♦  n r  11  it  'tttoU  to  |*toisntoii I  ;  Itotrdbll  NO  oo’liiioH too  wystot 
ttot  Ibis  to^attoQmbowld  oocer,  at  tot  of.  toere  it  maid  to 
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THE  STUDY  OP  THE  ELECTRONIC  STRUCTURE  OP  Hi(II), 
Pd(II),  Pt(II)  COMPLEXES  BY  SCP  )k-SW  METHOD 

K. M.  Neyman,  A .V .  Kandratenko ,  L.N.  Mazalov, 

L. V.  Molchanova,  V.A.  ttaslusov 

Institute  of  Inorganic  Chemistry,  Siberian  Branch  of 
the  USSR  Academy  of  Sciences,  Novosibirsk,  USSR 

Institute  of  Chemistry  and  Chemical  Technology, 
Siberian  Branch  of  the  USSR  Academy  of  Sciences, 
Krasnoyarsk,  USSR 


The  methods  of  X-ray  and  photoelectron  spectroscopy 
are  most  effectively  used  when  employing,  at  least  for 
some  of  the  complexes  under  study,  reliable  quantum- 
chemical  calculations  of  highly  excited  states.  This  is 
particularly  true  for  transition  metal  compounds  where 
small  splittings  between  the  electron  levels  do  not 
allow  obtaining  of  spectra  with  resolved  moleoular- 
orbital  structure. 

The  present  work  gives  the  results  of  SCP-  sw 
calculations  of  the  electronic  structure  of  the  square 
complex  anions  MI<^“  (  M  =  Ni,  Pd,  Pt  ;  L  *  Cl”, 

CN~).  The  calculated  energies  and  intensities  of  the 
X-ray  emission,  absorption  and  photoelectron  spectra 
are  used  to  interpret  the  experimental  data.  It  was 
found  that  qualitatively  true  results  are  obtained 
both  for  touching  and  overlapping  atomic  spheres, 
the  quantitative  correlation  with  experiment  being 
achieved  by  introducing  overlapping.  The  kadelung 
field  generated  by  the  crystal  environment  in  KCl^” 
precisely  taken  into  account  was  not  found  to  lead 
to  any  substantial  changes  in  splittings  and  intensi¬ 
ties  as  compared  with  the  results  of  the  crystal  field 
calculations  by  means  of  Watson  sphere.  The  fine 
structure  of  the  absorption  spsctrs  is  accounted  for 
by  self-emnision  effects. 
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THEORETICAL  DESCRIPTION  OF  Ag+  IMPURITY  ION  DIMERS  IN  Na  Cl 
H.CHERMETTE  l,  B.ATOUSSI  2  and  C.PEDRINI  2 

1-  Instltut  de  Physique  Nucldalre  (at  IN^Pj) 

2-  Physlco  Chlmle  des  Matdrlaux  Luainescents  (ERA  1003-CNRS) 

University  C. Barnard  Lyon-1  43  Bd  du  11  Noveabre  1918  ,  F-69622 
Vllleurbanne  Ctdex,  Franca 


Ag+  lapurlty  Ion  pairs  (Ag*^  have  bam  recently  studied  In  strongly 
doped  Na  Cl  crystals.  They  are  characterized  by  absorption  and  Mission  bands  quite 
different  from  those  assigned  to  single  ion  Inpurltles.  The  bands  are  shifted  to¬ 
wards  lower  energies  and  their  teaperature  and  lapurlty  concentration  dependences 
are  typical  of  diaer  centers.  According  to  recent  results  of  the  study  of  polari¬ 
zation  of  lualnescence.  It  was  clearly  established  that  the  axes  of  the  two  Iden¬ 
tified  dlaers  (violet  and  green  Mission)  are  parallel  to  the  C4  axis  of  the  crys¬ 
tal. 

The  electronic  structure  of  such  systaas  are  theoretically  studied  fbr 
the  first  tiM  by  means  of  MSXe  molecular  orbital  calculations.  The  dlaers  are 
described  by  (Ag2Cln^"  (04h  syaawtry)  and  (ApjCl^)8'  (D^  syMetry)  clusters 
embedded  In  Na  Cl  potential. 

In  agreement  with  experiment,  the  calculated  transition  energies  are 
shifted  towards  lower  voltes  In  going  from  manors  to  dimers,  independently  of 
Symmetries  (P4fc  «“  V*  of  Ag  -  0  distances,  and/or  of  eabetdlng  potentials. 

Finally,  the  Importance  ef  the  role  played  In  the  covalent  bonding  bet¬ 
ween  the  two  A|+  ions  Ip  bridging  chlorides  Is  deleted  three*  wave  functions 
contours. 
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iom  anancmt  *  •AcrnuL  view  or  the  pkkiqdic  table 

tUw  Him  and  Tapaa  K.  Were 

Washington  University,  St.  Louis,  Missouri  63130  Ot A 

Thu  specificity  with  ahlch  alcrsUil  cal  la  iataract  with  tha 
cations  and  anions  that  <otw  (row  tha  elments  of  tha  Tar ladle 
Table  la  ao  great  that  It  can  only  be  determined  by  coordination 
heading  between  tha  Iona  and  tha  necrenolaeulos  ( generally 
protelna)  that  goewrn  thaaa  specificities.  Bacterial  cella  divide 
Inorganic  loan  Into  three  groupings)  (a)  Good  Iona  required  lor 
growth;  (b)  Abundant  lone  that  am  generally  not  wooded;  and  (c) 
Bad  tonic  Iona  ef  no  biological  utility.  r,  Mg2*,  fa3*,  PO*3-, 
and  SO42"  era  anaaplea  of  required  nutrlanta  for  all  living  cella. 
Co*"*',  Ito*,  and  Cl"*  am  abundant  loan  that  ere  wot  required  by  amt 
nlcroblal  cella;  thaaa  can  be  "coupled*  to  specialised  growth 
processes  and  than  baceaa  aaaontial  for  certain  types  of  calls. 
Hg**,  Cd*+,  leOt3",  itO]*  and  l|*  are  eeenplae  of  tod c  tana  of  no 
plqralologlcal  am. 

for  "good  Iona"  bacterial  cella  ham  highly  specific  aeahrana 
transport  syateaa,  ceaelstlng  of  aaabraaa  protein*  coded  for  by 
chroooeoael  genes.  Them  serve  to  41  aerial  nets,  tor  couple.  In 
fewer  of  XT  and  against  Ha4,  and  tn  fewer  of  Hg**  and  against 
Ca*+,  eo  that  tha  sails  concentrate  tha  raqutmd  netfient  to  a 
high  Intracellular  concentration,  for  abundant  hat  waaamatlal 
laaa  thorn  om  also  aanbrone  tram  port  proteins  governed  by 
chrinneenel  genm.  Thorn  generally  rigelaae  hKnelMaf 
concantratloan  by  aotlmly  moping,  tar,  sample -Ga2*  and  Jbt*,  fron 
tha  aall  to  tha  aatotla  at  tha  aapaaaa  if  aetabollc  energy. 

hmiot neons  to  b ad  teatt  tana  am  gammed  %  gmaa  an  mull 
DM  ne  loonies  called  plasm  da,  which  alow  harbor  tha  game 
goes  ruing  antibiotic  moist  an  oe  aaWbealans  and  toed  as  involved  la 


ntabmm  tram  part  aystana.  **:%,*"  rail  at  mm  ia  dm  to  m'Ht 
asm  rant  panpipe  rifle  "gpr  ewonsiea^ata  ■ai|tatad>«ag  gyedi 

oataattm  phoe ptoty  latiotu^i?*  rasiatanoa  lhmlwaa  a  emeifii 
■g**  transport  protein,  bat  only  ia  ordar  te  wove  the  Hg**  ten 
into  tha  aalta  far  uapoaura  to  tha  da  unifying  ana pm  mtewtlc 
radaataso.  This  BdBWdUpendsat  MNtataMai  aadde-redocton 
aanmrta  Bg*+  to  Hg  ,  ublch  dlffwMa  ant  frag  tha  naif  and  to 
rapidly  mlatUiaod  tear  atlnnf  ay  at  am.  *■*  itmamarmruii 


*«Hdiy 


tllimd  (ran  atlnnf 


m  phaaylaar auric  aoatata  ml  i 


bond,  which  «•  fcllcand  By 
pwriftootton  and  tab-  igwi 
tha  Milan  altaa  «•  tana  1 
grtoaffta  pvmtoa  tag  Mam 
tha  lata*  Boat  art  at  nulla 
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THE  COORDINATION  CHEMISTRY  OF  FULVIC  ACID 

J.  A.  Herlnsky.  J.  Ephraim,  A.  Mathuthu  and  S.  Alagret* 

Chamlstry  Department,  State  University  of  New  York  at  Buffalo, 
Buffalo,  New  York  14214  and  "Analytical  Chemistry  Department,  The 
Autonomous  University  of  Barcelona,  Barcelona,  Beilatera,  Spain 


The  protonation  of  a  fulvic  acid  (FA)  source  (the  Armadale 
Horizons  8h  FA)  has  been  examined  potentlometrlcally  In  aqueous 
and  non  aqueous  media.  Throe  different  carboxylic  acid  units 
characterized  by  p)L  values  of  \2. 6,  ^3.6  and  M.6,  respectively, 
appear  to  be  principle  constituents  of  this  FA  source.  A  fourth 
acidic  group  encountered  (pIL  value  of  ~6. 2)  can  be  attributed  to 
either  an  alcohol  or  enol  moiety.  By  extension  of  these  protonetlon 
studies  to  FA  samples  containing  Eu(III)  and  Cu(II)  the  presence 
of  phenolic,  and  In  significantly  smaller  quantity,  amine  functional 
units  has  been  demonstrated.  The  total  hydrogen  Ion  neutralized  by 
standard  base.  In  their  presence.  Is  a  factor  of  25X  to  3SX  greater 
than  In  their  absence.  Such  potentlonetrlc  behavior  can  only  be 
attributable  to  release  ef  hydrogen  Ion,  not  otherwise  available 
for  detection,  by  complexatlon  or  these  metals  by  weekly  acidic 
ligands  (pKa  a  9}  present  as  constituents  of  the  FA. 

From  the  formation  constants  resolvable  for  the  two  principle 
chelated  species  formed  at  high  pH  (6.5  to  7.5),  the  chelating 
groups  qre  assigned  to,  respectively  s  phenolic  group  (pft  *  13) 
ortho  to  e  carboxylic  acid  moiety  (pK  *  3.6)  and  an  amine  group 
(pK  %  10),  alao  contiguous  to  a  carboxylic  acid  group  (pK  *  4.1). 

At  lower  pH  values  (I. 0-1.0)  the  major  species  Is  tha  positively 
charged  Cu(  ACOOr  farmed  with  the  sept  rate  carboxylic  acid  wits. 

The  coordination  chemistry  of  FA,  In  the  pretence  of  trace 
and  mecro  quantities  of  Ce(Il),  2n(II),  Cd(II)  and  MOD  has 
also  been  investigated  ta  peralW  axpnr  manta.  Thn  remits 
obtained  are  consistent  with  thn  medal  developed  above. 
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BRHAV10R  OF  PLUTONIUM  «  MAMINS  SYSTEMS 
oopin1  and  John  V.  Morae* 


‘Department  of  Chemistry.  Florid*  SUU  UntverMtjr,  Tallahassee,  FL  32309; 
•Department  of  Oceanography.  Toma  AMI  University,  College  Station,  TX 
77*43. 


Plutonium  can  exiet  in  marina  tytUna  in  IV,  V.  and  VI  oxidation 
atataa.  Laboratory  experiments  are  daacrtbad  which  confirm  the  stability 
of  the  V  oxidation  atata  in  the  aolution  phase  of  tea  water.  The  implica¬ 
tion*  of  this  obaarraUon  in  tarma  of  the  redox  and  comptexatlon  behavior 
of  the  IV,  V  and  VI  oxidation  atataa  are  discussed.  Particular  emphasis  is 
given  to  the  possible  significance  of  the  reduction  of  Pu(V])  by  the  humic 
materials  present  in  sea  water.  The  abaorption  at  the  various  oxidation 
states  onte  solid  materials  in  the  marine  environment  has  also  been  meas¬ 
ured.  Kinetic  data  is  presented  far  the  rate  of  adsorption  on  carbonate 
and  oxide  surtaoa*.  The  role  ef  various  complexing  agents  in  see  water 
end  their  effects  on  the  sorption  and  re  suspension  of  plutonium  from  the 
merino  segrnnt  La  described. 

This  research  was  supported  by  the  U.S.D.O.E.  Office  of  Health  and 
environmental  Research. 
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.U.  S.  Oaologioal  9ucvay.  Lakewood,  Colorado,  80225.  USA 
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UMerstanding  the  interactions  at  nspfarUua  with  naturally- 
occurring  ligands  Is  at  pacawnnt  lapurtanoa  in  assessing  tha  long- 
tana  safety  at  various  radioactive  waste  dined  aethods.  tha  mis 
of  natural  organic  Uganda  such  as  felvic  ana  basic  acids  in 
incraaaing  ton  natal  aolvdAlitiaa  has  long  bean  recognised,  and 
nwroua  nodal*  hern  taan  proposed  to  cgwntify  these  interact  tons, 
tha  HtcBaethr  dhlth  nodal  dor  aulUUgmd  eystsK  (1)  has  fasan 
sdaanosd  as  potentially  useful  in  treating  auch  oases;  however, 
ccnplats  swparlauntal  verification  at  the  nodal  has  not  yet  bean 


TfTO*.1. 

V.-> • 


& 


the  interaottena  St  |dS  7.S  sad  ionic  efctength  0.1  <*  H>{V)  with 
salicylate,  phthalsta,  dtrate.  and  phosphate,  with  dxturwe  at 
these  Uganda,  and  with  «  aurfaoe  water  felvic  sold  wars 
investigated  via  tha  Sdhdwet  aethod  (2).  These  Uganda  wars 
aalsetad  as  rapt  a— native  of  structures  and  acidities  of  functional 
groups  present  in  felvic  aside,  tha  agnlanui  oonditions 
afcaOste  those  in  natural  waters.  Salicylate  was  found  not  to  meat 
significantly  with  ltp<v),  white  gMhdste  and  dtraba  foraad  ltl 
neagdinaa  with  conditional  stability  oonaUnts  of  2.7  a  Ur  and  8.9 
s  10,  raapaotiealy»  at  25*C.  Tam  anstglea,  enthalpies,  and 

conditional* ld^a^and*  3VC.  '"teadon  feLavaluaa, 

igXV).  Sn  addition,  nUturas^of^tcafef^hthslst?  ajTghaapbafcs 

mVXV  Kyouii ^  otw  wORStpCSKBi^Mr  iJt#  smV  MPDwdwKwMV^VHRwiin  teOBIB BQF 


UK  V) -felvic  add 


the  UbacatBSi,  is  shown  to  to 
theoretical  walyala 


1.  MmObOv  and  0.  C.  fetth*  in 


hdp  att- 


am,  jo,  m 
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THE  COORDIHATIOH  CHEMISTRY  OF  A  HEW  CLASS  OF  CHELATIHG 
PYRAZOLE  DERIVATIVES 

Willea  L.  Driesscn  and  Jan  Re^di jk 

Department  of  Chemistry,  State  University  Leiden,  Gorlaeus 
Laboratories,  P.0.  Box  9502,  2300  RA  Leiden,  the  Motherlands 


Recently  an  efficient  synthetic  route  to  nev  pyrazole  containing 
compounds  has  been  developed  ( 1 ) .  This  method  is  based  on  the 
replacement  of  amine-hydrogens  by  g-methyl pyrazole  groups,  whereby 
the  pyrazole  ring  may  or  may  not  contain  substituents.  A  vide 
variety  of  chelating  systems,  differing  in  structural  complexity, 
can  be  obtained  in  this  way.  These  systems  cover  a  large  field  of 
possible  applications.  Examples  are: 

i)  Coordination  compounds  of  these  chelating  pyraxole-amine 
derivatives  may  function  as  model  compounds  tor  metalloproteioa.  In 
upgrading  the  complexity ,  and  also  by  incorporating  other  donor 
atoms  like  sulfur,  Model  compounds  can  be  designed  and  tested  which 
mimick  the  properties  of  metallo  enzymes  gradually  better,  thus 
rendering  insight  in  the  relation  between  structure  and  function. 

ii)  By  anchoring  such  pyraaole  derivatives  to  -polymeric  matrices, 
chelating  ion-oxahaagsrs  Sire  ..obtained  with  a  higher  potential  for 
the  specific  separation  of  metal  ions. 

iii)  The  pyraaole  derivatives  can  be  designed  in  such  a  Why  that 
they  are  capable  of  bridging  more  than  one  natal  ion  at  varying 
distances.  The  polynuclear  coordination  compounds  obtained  in  this 
way  can  be  of  inte-»st  fcr  catalytic  or  magnetochemicsJ.  properties. 

So  far  coordination  compounds  have  been 
prepared  and  characterised  -  toy  analytical 
_  Oj  CLs  spectroscopical  and  X-ray  structural 
V  YlJJl  methods  -  of  chslating  ligands  which  are 
N-methylpyrazole  derivatives  of  ammonia, 

CT  T  T  T  T>  of  aminoethano,  of  munobansene,  and  of 
' ,  2-diaai  noetbane .  The  coordination 
A  O0V  h  '  '‘lesasiry 'df  theeerelstivUly  simple 
.  •  ,1-gmnd.  eyetorne  already  rendered  some  - 

‘  iteresting  -  even  surprising  -  results. 

For  instance :  A  bi..uc-tar  idtohlt  sostound  in  which  thi  metsd  ibm*  -  ' 
are  bridged  by  an  extended  water-ethemol-fluori da  bridge,  A  nickel- 
nitrate  compound  in  vbich.-tha  ten  anions  are  bended  to  the  metal 
ion:  one  monodentate  and  ike  ether  bidentste  (see  the  figure:  the 
ligand  is  the  3,5-dimethylpyrasole  derivative  of  eminoethaas). 

A  maker  of  seven-eoordlaste  transition  mstal  eomgoumds.  The 
details  of  the  latest, tauilta  will  toe  presented. 


W.L.  Dr lessen, 


tftn  Chin,  fays  Bas  t£t  (t96g),  Ait, 
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Assatxc  oomplxx  tzn  coordhutioh  vumbkbs 

FOUR  AND  PIV* 


A.  A.  All  to  now 

Xnatit-ata  of  Low  nap«ntwt  and  Structure  Beeearch, 
Poliak  Aesdsay  of  gcLeacastiroeXav^laad 


Ars wale  a  toxic  metalloid  el  men  t  exiting  la  aawaral 
raactloaa  of  living  organises. 

A  aoda  of  four  coordination  a  true  tore  la  found  for 
(B^c)2AaO(OB)  compound,  thin  aaaa  as  for  aoaa  aain  group 
compounds,  for  example  Asd^-  and  Sbd^“  anions, 
lbs  coordination  geometry  here  nag  he  regarded  ns  derived 
froa  trigonal  Mpyraaldml  flve^eoordlnatlon  by  emitting 
one  of  the  three  "senatorial*  Uganda,  the  "empty" 
coordination  position  of  the  trigonal  bipyraald  la 
occupied  hgr  a  non- heading  ions  pair  of  electrons  of  the 


arsenic  aa  central  atom. 


'As  trigonal  Upyimmldal 


for  tHjOjhalOCIIjXOlO  composed. she  ha 5**  anion 
provides  of  sgsars  pyramidal  coordination. 
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THE  COHDEBSATIOS  OF  DHA  BY  CHKOMIUH(III)  IOHS 

Dsn  Fetsson*.  Ragnar  Dtterberg*  and  Gunner  Bjursell*. 

*)  Depertnent  of  Medical  Biochtaistry ,  University  of  GStsborg, 
8-400  33  CCteborg,  Sweden 

*)  Department  of  Cbeaiatry  and  Molecular  Biology,  Swedish 

University  of  Agricultural  Sciences,  S-7S0  07  Uppsala,  Sweden 


2  Chromiun(III) ,  one  of  the  aost  potent  inorganic  carcino¬ 
gens  ^  induces  condensation  of  DHA  into  a  vary  conpaet  product 
at  37  C  and  30  aM  ionic  strength,  as  shown  by  electron  aicro- 
scopy.  The  condensation  occurs  at  such  a  low  Cr(UI)/DU»P  aolar 
ratio  as  l.Sil.  Under  these  conditions,  Cr(IIX)  inhibits  the 
interaction  between  ethidiun  and  DHA  as  shown  by  absorption  and 
fluorescence  spectra.  Analysis  of  non- bound  Cr(IIX)  indicates 
that  the  specific  chenistry  of  Cr(Ill)  ratter  than  the  unspecific 
charge  effect  of  Cr(III)  plays  an  inportant  role  for  the  Cr(lll)- 
-MA  interactions.  Due  to  this  strong  Cr(III)HHIA  interaction 
in  vitro,  it  is  taapting  to  speculate  thet  Cr(UI)-OKA  conplesea 
will  interfere  seriously  with  the  fat  vivo  function  of  DU  such 
as,  for  instance,  tha  DMA  binding  of  reguletory  preteisa. 

1.  International  Agency  for  Research  on  Cmsenr  (19B0),  Chroniun 
aad  chronios  conpounds.  In  Ytoaogratrtka  on  the  Evaluation  of  the 
Carcinogenic  liak  of  Chant cals  to  Hunana.  fol.  23.  tyent  I.A.R.C. 
p.203. 
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KINETICS  OF  INTERACTIONS  OF  PORPHYRINS  WITH  NUCLEIC  ACIDS 

Robert  F.  Piitinuck  and  Eschar  J.  Gibbs 

Swarthnora,  Pennsylvania,  USA  19081 
and  Gonchar  Col lags,  Tows on,  Maryland,  USA  21204 

»lth  watar-aolnbU 


7*T,  (calf  tnyaut)  and  syhthatic  copolymers 

S£2*z$*fz‘ 5®Si<4"d*))»pr»  been  dnployed.  Tha 
balong  co  tha  tatrakls  (4-N-aechyl- 
Py r ldy 1 ) porphlne  sarlas  and  cab  be  divided  into  twp 
groups:  1)  tbosa  which  haws  ho  axial  ligands  whan  bound 

-  »*<**>.  CuaDv  and  tfcaSon^ 
metal lo  dsrlvatlves)  and  it)  choaa  which  maintain  axial 

(••«i»to(m>,Fa(m)v  Cd(lli), 
n“w^*c<;lon  of  both  axially 
ligondad  Porphyrins  at  AT  altas  is  too 
ry id  to  b*  Maaurad  by  thd  klhirtic  mathods  utilised; 

•*  *6  Sltas.  Cha  Utar action  of  tha  uon-axiaily 

J'f'G  taalnlahea .  Thaaa  ra suits  corroborate  niHnn 
radCw,  utilising  viilbla  sedetroscopy ** 
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MTMMLECUUtt  I*  CONPUXES  OF 

AKNMHIttCUOTlOES 


Helaut  Slgel 

Institute  of  Inorganic  Chemistry,  University  of  basal ,  Spital 
strasse  51,  01-4055  Betel,  Switzerland 


(total  ion  complexes  of  adenine  nucleotlOts  (AN)  act  as  substrates 
in  enzynlc  processes.  Their  structure  In  solution  has  fascinated 
chaalsts  for  rnny  years.1  However,  the  un-awareness  of  the  natal 
„  ion  promoted  self-association  of  adenint -nucleotide*  via 

7*  baie-stacking2*3  has  haapered  studios  and  led  to  con- 
*11ct1n9  views.  >H  MM  shift  axperlaenta2*3  and  UV  ab- 
XIV  sorption  eaasureaants4  show  that  nacrochelates  are 

forwed  through  an  Intraaolecular  coordination  of  the  Me¬ 
lt  tal  ion  to  the  phosphate  aoloty  and  to  K-7.  The  position 
*  -  rioocyi  v-  of  the  concentration-independent  equilibrluM 
*°n°:-  inownoto-rmni  tan  RhMhM-r 

t?*!  nr  *T  fc.5Sal.4w., 


"  T 

N 

*  -  ritoorl  S' 
■no-.  41*  or 
trioftMPjwtt, 
i.«,  tor’, 
ur-  «r  m* 


sss-  ►  *T1  '•S5s*is-* 

base-* 

between  this  aaerochelate  {(KAN)-,)  end  the  open  Isener  (HUN)*,) 
nay  be  estlmted2*4  fro*  stability  constants  by  Including  the  Seta 
of  pyr1nf«Hne-iwc1e0tfdes  (PN)  which  undergo  no  base-natal  ion  In¬ 
teraction.1**  The  extent  of  eecrocheUtion  In  the  cowpleows  of  the 
adenine-nucleotides  (I  -,0.1s  26®C)«*3»S 

wf*  cc2*  «*♦  cu2* 

SUM BU  as  to  n  to  to 

*  tnewrrT!,  »  «  so  m  tr 

s  tnwitoH*,  is  9  n  n  "n 

depends  on  the  nunber  of  phosphate  groups  Dresent  In  these  nucleo¬ 
tides:  *  <  %  (KhOP);,  >  *  nmytt:  It  should  be  ad«d 

that  (1)  reoleceiumt  of  the  adinine  ssHaty  by  the  1  ,lto-ethenoade- 
nine  noietyh  increases  the  concentratlon  pf  the  'doled*  isOuart 
considerably,*  and  «at  fli)  w  ternary  N(4TP)(e#ino  scis}3*boa»- 
plexes  with  frypti^dmato ;  w  leuclnate  the  adenine  uolety  is  also 

5S:  2  T"~Kt'm  f *  **  ■. 
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between  this  necrochelate  (NtAR). 


is  necrochelate  (NiARj-t) 
inated2*4  free  stability 


Co2* 

at2* 

Co?* 

Zn2* 

to 

n 

to 

to 

« 

so 

to 

p 

57 

to 

to 

"It 

AN  ATTEMPT  TO  DEVICE  OfcGAM-SPECIFTC  MffltWOK  PLATINUM  COMPLEXES  OF 
1B,2R-CKL0NIXAMBDIANXM 

Masahide  Noji,  Unji  Inagaki  and  Yoahlnorl  Kldanl 

Faculty  of  Pbaraacaut ic *1  Science*,  Nagoya  City  University 

Tanabs-dori,  Misubo-ku,  Nagoya,  JAPAN  467  _  _ 


Silica  the  discovery  of  mtituner  activity  of  cls-Platin  by  B. 
Rosenberg  in  1969,  various  attenpta  have  bsan  aada  to  develop  note 
antitunor  active  and  leas  toxic  platinise  coaplexaa.  Awoog  the 
carrier  ligands  of  the  Pt  ccaplexaa ,  1,2-cyc) chsxanadlanlns (-dach) 
has  been  found  one  of  the  beat  carrier  ligands,  and  varieties  of  Pt 
dach  canplexea  have  been  prepared  by  the  Modification  of  leaving 

groups.  Anong  three  dach  iaoeera - cis  and  trans  geoawtrical  iso- 

aara  and  trans-d  and  -1  optical  teener* — trans-l-daoh(-lK,2K-dach) 
has  been  found  tbs  nest  effective  Uganda. 


The  characteristic*  of  Mfeail  ccbplex  is  the  feasibility  of  the 
Modification  of  both  carrier  Uganda  and  leaving  groups,  m  order 
to  abov  physiologioal  activity,  organic  dtnga  usually  bind  with 
biological  ligand#  by  ohaninal  reactions.  Tha  pxodocta  thus  focusf 
will  not  be  reduced  to  tbs  original  drags  any  an*.  However,  natal 
complexes  bind  with  biologtoal  Uganda  to  SUM  nixed  ligand  ccnp- 
laxea.  they  nay  be  sadeosa  to  tha  initial  drags  under  the  living 
ccnditivne,  each  as  pH,  concentration*  and  coexisting  substances. 

Iba  toxicity  of  Ptgb,aw  daetr)  Ni)  tigij  la  decayed,  shown  in 
the  Table  below.  MtlfeMOr  antes)  testa  against  laukawia  L  1210 
ware  oarriad  out  nairiHyf  to  tbs  NCZ  Pt  Analog  study  Protocol. 

■si  ngiee  MM  Optimal  DOae.eg  Ag  T/C* (cured) 

Cl  12.9  6.2S  219 

M  39  12.9  229(1/6) 

.X:  add  29  199 

And.  the  nhMUlf  IkMoMM*  in  tba  following  order,  »>*r>l 
Pt'  lR,2R-daob  eoaghnme  of  Mbs  and  bia-  (sugar  oarboxylate*) 
are  very  soluble  la  water.  May  ere  rather  hygroscopic.  Me  antl- 
tueor  activity  1st  acno-D-glecurcnete  showed  its  optieun  does, 

6.29  ag/kg,  and  T ’/at  XSS,  #■ MM  uet  of  *  were  cured;  hie*D-glucu- 
ronete  showed  its  option#  dots,  SO  ng/kg  and  T/Ct  OS  and  2  nice 


ft  oeagAsnm  of  Mono*  aid  bia- (»•  nasty  1  auger  oarboxylate*) 
ere  also  prepared.  Mono  Pt  complexes  are  soluble  la  both  water  and 
alcohol,  while  bia  Pt  ecapleaaa  ace  not  soluble  in  water.  May  are 
soluble  in  alcohol,  benaaoe  and  chloxofoxn.  May  showed  higher  an¬ 
ti  tuner  activity. 

Me  author*  believe  that  modification  of  leaving  groups  ef  Pt 
MM  ocnpleaaa  afford 

1.  sate  aotltunor  active  pt  onnpleves  than  oia-Plaeia, 

2.  leas  toxic  Pt  ansplumr, 

3.  wntar-e oluhla  ft  coag>le*ea, 

4.  lipo-aoluble  Pt  smplsMis,  and 

9.  Pt  BcnpH—s  which  provide  specific  affinity  to  tba  certain  or¬ 
gana.  Mia  coordination  Mini  appwonoh  nay  develop  active  and 
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BINDING  SITES  AND  STABILITIES  OF  TRANSITION 
METAL  IONS  WITH  NUCLEOSIDES. 

R.  Bruce  Martin 

Chemistry  Department,  University  of  Virginia,  Charlottesville, 
Virginia  22901 


It  1$  to  the  everlasting  embarrassment  of  organic  chemistry 
that  In  early  1953  It  has  not  described  definitively  the  dominant 
tautomeric  structures  that  occur  In  the  four  nucleic  bases  of  DNA. 
Thirty  years  later  the  predominant  tautomeric  forms  and  proton 
binding  sites  are  generally  agreed  upon.  The  problem  of  metal  Ion 
binding  sites  In  the  nucleic  bases  remains.  In  the  purine  bases 
there  Is  a  metal  Ion  binding  dichotomy  between  N1  and  N7.1  The 
problem  Is  resolved  by  comparison  of  linear  log  stability  constant 
versus  pKj  plots  for  a  variety  of  related  ligands. 

Stability  constant  logarithms  for  N12+,  Cu2*,  and  Zn2*  binding 
at  pyridine  or  purine  Ml  type  nitrogens  and  Imidazole  or  purine  N7 
type  nitrogens  display  a  linear  relationship  with  pK*  for  each  metal 
Ion  and  nitrogen  type.  The  slopes  of  ell  lines  vary^only  from  0.3 
to  0.5.  For  all  three  aqueous  metal  Ions  end  dlenM?*,  at  the  same 
PR*,  the  stability  constant  for  N7  binding  Is  0.8  to  1.2  log  units 
stronger  than  for  Ml  binding.  For  neutral  adenosine  the  N1  site  Is 
Intrinsically  320  times  more  basic  than  the  N7  site.  However,  for 
the  abovp  throe  aqueous  natal  ions  the  ratio  of  N1  to  N7  bound 
adenosine  complexes  Is  projected  to  be  3,  2.5,  and  1,  respectively. 
Thus  solutions  of  neutral  adenosine  and  these  aqueous  metal  Ions 
contain  comparable  amounts  of  N1  metal ated  and  N7  metal ated  com¬ 
plexes.  Intrinsic  protonation  and  metal  Ion  stability  constants 
are  compared  for  adenosine,  guanos Ine  and  1 nosine.  N7  coordina¬ 
tion  In  purine  bases  predominates  at  low  (NT  and  gives  way  to  favored 
N1  coordination  for  dlenPtfe*,  Cu2*,  and  In2*  between  pH  1.5  to  2.7 
for  adenosine,  pH  6.1  to  6.7  for  1 nosine  and  pH  6.9  to  7.5  for 
guanoslne.2 

1.  R.B.  Martin  and  Y.M.  Mariam,  Natal  Ions  In  Biological  Systems, 

1979,  8.  57-124. 

2.  S-H.  Kim  and  R.B.  Martin,  Inorg.  Chin.  Acta,  1984,  9]_,  19-24. 
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ANTITUMOR  PROPERTIES  OT  Ru,Rh,Pa,Ir  AMD  Pt  COUPLAWS  WITH  EDTA 
AND  RELATED  LIGANDS 

M.G.Baaellote.J. Beni tea, B.Vilaplana.E.J.G.ConeJero  and  r.floaiitW 

Departanento.de  Qulnice  InorgAnica,  Facultad  4a  Clenclaa,  Apertado 
40,  Puerto  Mai,  CAdix,  Spain 


from  the  flrat  report  by  Roeanberg  etal'.(l)  of  coordination 
coapounde  with  ah ti tuner  propertiee,  there  la  an  increeaing  Intaraat 
in  thii  topic,  Socially  in  thoaa  aapacta  deeUru^vith  atroctiure- 
activity  ralatlonahlpa  and  the  eecftanle*  Of  notion  (2,3).  a  thin 
contribution  recent  ratal to  of  a  syetenatie  study  of  cloaOly  related 
conpounda  will  be  reported. 

Dlehloro  ccnplexes  of  Ru(III)  ,«h(IU),Pd(IX).XrUU)  and  Pt(XX) 
with  aavaral  cheieting  egenta  have  been  eyutheelaed  by  both  new  and 
previoualy  described  procedures .Paoauae  Of  Me  apecial  atability  of 
chelate  rings  .EDTA-type 0anpoanda(PTn.»OaA.CDT4,Esa,IMI)  have  bean 
choeen  aa  inert  Uganda.. 


.infrared 


The 


I  laden  tan 

and  electronic  spectra,  and^H  and  ***3  if*  #««*."  v 
properties  are  tested  at  aavaral  scheduleeln  alee  bgabipg  Ehrlich 
aacitaa  tunor.eifr**  win  uaad  ba  poattiva  control  and  Malta  ware 
treated  according  to  R.C.I.  rul«i(4).SdM  ppMMMi'.naro  alao  taated 
ageinat  LIEU)  add  #9tS  Xeuheniae.Reotats  indicate  feat  MM  of  than 
are  active  ageinat  Ehrii  w;  tdnor  but  their  WMlib  ora  lownr  than 
thoaa  of  dMMT.J  ':•>  ,.f, 

Although  the  nature  of  a»upt..Aatomationa  rwenlnaanolwar.tbc , 
aechanian  of  nation  ofplatlnun  eanpounda  WM  *o  inglg  duty 
fixation  to  gyptnt  ^iah  Mtefragn  ppwviauo  ete«-eoo*istia«  of 

the  hydr^^ia  M.fhartipb)  «<-plaUpMi  tEWi  .3* 

(3). In  accordance  with  the  tentative ; each  sale*  ootlhaad ? 
hydrolysis  and  reactivity  teworde  gnantp  of  the 
hare  has  been  p|jp.gdfSM4  progeeta  iaelnHd  n*pn  Nm*o  Mat  tone 
here  b*p  studied' Wing  **  igpo  Mnblgws  Merited  •***  «•*  <*• 
atartipl  praduobe.  :  •,  .  .<  •**-. 

-v*  :•  .  *.  *  -•  > 

i,  B.'iu>0anbcfg,i.nM0anp,i,3.TroaMa  and  v.w.wawandr,  NftuArittf :  ; 


2.  "cieplatin ,  current  atatua  and  new  develepnente",  A.V.Prantayho, 
g.T.Craeh*  and  E.E.Cwrtor  ode.  .Acadonlc  Prooo.l— 0 

3.  AOS  Syap.tar.  UN  ,  JO* 

4.  Cancer  fflminifiir  RepTTfTf  ,  3 
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CIS-0 IAMMINED1CHL0R0PLATINUM(1I )  CROSSLINKS  WISH  MOBILITY 
GROUP  1  AND  2  PROTEINS  TO  DNA  IN  MICROCOCCAL  NUCLEASE 
ACCESSIBLE  REGIONS  OF  CHROMATIN. 

Win  1m  M.  Scove11,  Nan<y  Mulrhead  and  Lae  R.  Kroos 

Bowling  Green  State  University,  Bowling  Green,  Ohio,  USA  43403 

The  anil-neoplastic  agent, 1  cls-'rWglj^tfy TEftWJT  cova- 
lently  mdlfles  both  DNA  and  proteins  and  Is  found  to  crosslink 
these  coMponents  In  cellular  chromatin,  although  the  Identity  and 
location  of  the  proteins  Involved  has.  not  been  deternlned.  The 
proteins  providing  the  integrity  to  chromatin  are  of  two  types  - 
the  histone  proteins  contained  In  the  repeating  nucleosone  unit. 

In  addition  to  the  non-histone  chromosomal  proteins  (NNCP)  which 
are  non-randonly  distributed  In  the  genone  and  are  thought  to 
contribute  to  both  the  structural  and  functional  heterogeneity  of 
chromatin.  To  gain  further  insight  into  chromtln  structure  and 
the  node  of  action  of  cfs-ODP  in  undlstrubed  chromatin  packaged 
In  nuclei,  we  reacted  cis-OOP  with  nuclei  end  Monitored  the 
character  of  tho  soluble  nuclear  protalns  as  a  function  of 
cIs-OOP  reaction  tin*.  We  observed  a  progressive  decrease  In  the 
p*ete1ns  bends  for  (!)  the  lew  Mobility  group  (LN6)  proteins  end 
aito  (2)  the  high  Mobility  group  (HMG)  proteins  1,2  and  E.  These 
findings  suggested  that  these  proteins  ere  extensively 
crossl Inked  to  ONA  end/or  other  proteins.  Chemical  reversal  of 
the  c1s-S®»  binding  vorlflod  that  virtually  all  these  proteins 
were  clearly  cross) inked  in  the  reaction.  Micrococcal  nucleate 
digestion  or  tho  cIs-OOP  treated  nuclei,  however,  released  only 
NNG  1,2  and  E  protalns.  Those  findings  Imply  that  the  HNG  1,2 
and  E  proteins  tntersct  directly  with  or  art  tn  very  clooe  proxi¬ 
mity  to  SNA  ts gamuts  which  are  sensitive  to  limited  micrococcal 
nucloaso  dtgostion.  It  Not  boon  proposed  by  ethers  that  the  WG 
1  and  2  proteins  are  DMA  bioding  proteins  which  may  be  associated 
with  DNA  repl  test  ion  and/or  transcription. 

Those  dots  art  of  interest  on  et  loest  tne  ceMdts.  First,  they 
may  reveal  a  novel  mechanism  by  which  eis-WP  inhibits  DMA  raptlca- 
tton  and  ether  bteiogteci  functions,  tocend.  the  dataorovidu  noa 
Insights  Into  chroHtln  structure  and  specifically  the  location  of 
tho  NNG  1  and  2  proteins  In  chromatin.  A  proposed  model  for  the 
proteln-ONA  Interaction  which  we  ana  currently  evaluating  wll  l  b# 
presented  end  discussed. 


m 
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Binding  of  (NHjJgRu  to  ON  A  and  litatal  ion  inducod  Oxidation  of  dO 
M.J.  Clark* .  P.E.  ttorrissey  end  >.  Jana  an 

Department  o t  Chamla try,  Beaton  Collet*,  Cbaatnut  Hill,  HA  02167 
K.A.  Han  and  R.  Kruger 

Department  of  Cheaistry ,  Dartmouth  Collage,  Hanover,  NH  037S5 


Th*  reaction  of  [(HjOKNHjJjBu)**  with  calf  thymus  UNA  has  bean 

studied  under  approximately  equilibriun  conditions  over  a  reactant 
wolar  ratio  range  of  0.1<  (Ra(ll))/|P,M.]<S0.  For  covalently  bound  Ru 


levels  to  0.26  R*p||g/?mg  the  ptsd— inert  blading  sit*  is  H-7  of 

46.  Kinetic  studies  revealed  a  nultiphaslc  reaction  with  an  Initial 
fairly  rapid  coordination  of  the  natal  inn  being  followed  by  slower 
reactions.  Reactions  were  quenched  after  th*  initial  reaction 
reached  its  peaedo- equilibrium  point  and  before  subsequent  reaction* 
had  progressed  substantially.  HF1C  of  oxidised,  acid-hydro  lysed  sam¬ 
ples  of  Ro(HI)-DNA,  prepared  fron  helical  DMA,  revealed  th*  presence 
of  only  ( (Gu*)(NKj)jRa(III)]  tor  0.1<  (Ro(H))/[P0(tt]<a.4,  which  was 

verified  by  OV-Vis  identification  of  th*  isolated  chromatographic 
band.  At  (Ru(II)l/(Pjsll>«.5  or  Shan  single  stranded  DNA  was  used, 

UV-via  spectra  suggested  additional  binding  to  <1A  and  <JC  residue*. 
HPLC  and  individual  speetropbotemetric  identification  of  those  eao- 
plea  revealed  ((Ott*)(MI,)sReUn)]  and  l(Adp)(Wj)5Ru«n)l .  The  0V 

and  CD  spectra  of  Ru(IIl)-DNi  with  Ru^/P^  »  0.26  indicated  no 


extensive  destachlng  or  alteration  in  geoantry  (B  family)  compared  to 
unaobetltuted  RNR.  Maples  prepared  at  IRnClDl/IP^l^.d  appear 

to  have  uudttgsnt  Counterion  iaOaced  condensation,  since  these  were 
rapidly  aadiwacrlsa  and  snsbls  to  slectrophores*  into  an  agnross  gel. 
At  •  **  the  appearance  of  spoctrnl  characterise  lea  da#  to 

( (Ifflj)  jRu(in))  coordination  to  th*  enocyclic  semi  ns  ■  of  dA  and  dC  is 
indicative  of  double  halls  disruption.  Rcatchard  plat*  with  helical 

SNA  yialdad  a  binding  constant  of  5.1  x  10s  with  a  Ml  availability  of 
dG(7)  sites,  while  similar  plots  with  single  stranded  Mi  gave  K  *  7.R 


to  havo 
rapidly 
At 


d6(7)  altao,  while  atetl 

x  10s  with  100X  of  th*  dd(7)  sites  evailsbl*.  Btwdia#  with  anil  anc¬ 
le  i  Indicated  assent  tally  th*  smna  level  of  binding  to  mill  niton  la 
annSeoWMdl  and  tot*rnnoW«*»tl  Ashed  DMA.  ThaVbeafCed  rat*  oen- 
atent  for  th*  hydrolpeis  of  th*  sugar-porta*  hand  in 

((dB>(NB,)3Rtt(lH>}  dds  5. A  x  id*  sec'1  over  tbs  pt  range  6-7.0,  hot 
decreased  la  th*  rang*  of  the  pRa  (7.6)  far  proton  tees  fron  MU), 
f  (M^RudlDl  in  a  factor  of  1RS0  and  165  lose  officiant  at  catalys¬ 
ing  this  reaction  than  the  proton  or  netkyl  group,  respectively;  hew 
evar ,  tin  hydrolysis  of  Ru-dQ  at  56*  end  pi  7.6  1#  anpronlaetely  1000 
to  10,000  time*  nor*  rapid  than  that  of  frea  dO  or  dB  reoidsna  in  DM. 
Tbs  observed  rets  cent  twits  far  oxidation  of  th*  coordinated  aocleo- 


dB(7)  sites  available 
:ly  the  sane  level  of  I 


residue*  in  DM. 
rdiaatad  nucleo¬ 


side  to  I 

nee*1  «  p 
ho  hese  ca 


M  pi  d  to  1.1  a  Id 
e  cvtilyntd.  This  1 


increeesd  with  pi  (fro*  2.1  x  10  9 
it  at  P),  BdlMtl*  this  wttlw  to 

Wlt&  9f  dM  &S 


mttm  mm 
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PLATINUM  (II)  COMPLEXES  WITH  DIAMINES  CONTAINING  GLUCOSIDES. 

Juan  M.  PemAndez-G. ,  instituto  de  Qulmioa,  Univeraldad 
Nacional  Autdnona  d«  Mdxico,  Mlxico  D.F. 


PURME  DERIVATIVES  OF  DfCYCLOPEMTAMBItYL  TUARRIM  2*.  U  AND 
*♦ METALLOCEUE  COMPLEXES 

J2UfeL£fiMk  Adel&khbn  Mardhy 


Ddpartement  <te  chimie,  Faaiitd  dag  i  clan  cm  at  da  pdnie.  UMversitd  Laval 
Qudbec,  Qudbac.  Canada.  GHC  7P*. 


A  Saw  vaars  a«a  Kdpf  and  Malar  imported  MtSi  bModcai  activMaa 
for  Em  treatment  o(  tumor*  tor  several  matallscana  compounds  hirfMna 
(v,-cyiy?nci21.  Hm  toiiowtnp  n  per**  an  Mr  auMact  Inoieated  Mat  4m 
Uodtantical  activity  of  fta  ttianeoana  went  la  prebahh  similar  to  feat  of 
«m  wall  known  platinum®  amino  dam  «<  compound*,  Wj)^. 

17)1*  prompted  ua  to  cxanwn  model  reactions  involving  nucleic  acid  bates 
and  titanocene  complexes.  Hence,  wo  Mttah  to  roport  on  tie  oboarvod 
chemical  reactions  of  Purina  &MKb  C^*,,  and  adaMno  (AdM), 
bate  units  of  DNA,  «Mt  tinea  dempieaet. 


*  .  1 

Tba  reactivity  of  PuX  fpd  AdX,  X.  H  or  alkali  metal,  vtib  too 
titanocana  complexes  1,  0  and  HI  ware  studied  under  different  comfttMus. 

Vo  have  Mated  and  diaractorisod  differ  ant  addition  and  substitution 
product*  depending  on  the  oxidation  state  of  N  titanium  reactant,  m. 

C(  ^-Cyt^T^ljAd,  (  ,5.Cyf^2TimaPttl.  However,  in  4m  adenine 
reactiona,  4w  nature  of  the  product!  ware  not  ptwdtetnMa.  For  4m  latter 
cam,  dacompatitian  of  4m  metaXaemtie  otructura  was  often  abaarvad.  The 
reaction  of  otmumm  U  ■  and  18  wi#»  «m  carraopondMa  anionic  fl  panda, 
PoT  and  Ad*,  pave  4m  expected  products  In  pood  yields  tor  4m  purinata 
Upend  only. 

Dm  otemantai  analysis,  kr,  ear  and  nmr  data  will  ba  praaantad  tor  die 
Matad  csmploxas  toatthar  wHb  4m  X  my  diffraction  crystal  ttrweturo  tor 
«M  W-CffatT Oht  oompiax. 

L  P.  r.4p>  Malar,  M.  Leitaer,  ft.  Vetattfndor  end  H.  R4pf,  J, 
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CHEMICAL  PROPERTIES  AMO  PHARMACOKINETICS  OF  SOME 
PLATINUM  COMPOUNDS  IN  THE  KIDNEY  TISSUE 

NJj.  IhffligwjBg,  V.K.  Buxton,  And  E.P.  Krasovskaye 

Momww  SUU  Untvereitjr,  Department  of  Chemistry,  Oncological  Research 
Center  of  AMN  of  USSR.  Moscow.  USSR. 


Pharma oo kinetics  of  the  platinum  compounds  with  different  thermo¬ 
dynamic  stability  and  kinetic  lability  is  compared  in  this  paper.  Three  pie* 
ttnum  derivatives,  [Pt(NHfCl>,XDDP),  [Pt(MyaMOH),]  end  [Pt(NH,),)Cl, 
were  each  admteiaterad  in  single  doses  of  7  mg /kg.  40  mg/kg  and  16 
mg/hg  respectively  to  mate  rata.  Dm  research  was  performed  by  means  of 
taotnmmstoi  neutron  motivation  analysis.  At  14  hours  after  administration 
of  (Pt(NHsCl)aJ  drug.  aonoontraUon  in  the  kidneys  decreases  according  to 
pouer  dependence  o*Af*  where  "c"  is  concentration.  T'-time,  "A”,  ~b"- 
eaustouAs.  At  7t  hours  at tor  administration  of  ouUtusaerul  compound 
[Pt(MHeCl)s<OH)s),  the  average  phermaookinsUc  curve  corresponds  to 
oxponeutial  dependence  with  Mi  The  pharmacokinetic  curve  of  non* 
antitumor  compound  (Pt(NHs3jPe  Ms  bo  resolved  into  three  exponential 
components  with  TgulEndn.  Mh  and  Ad.  The  differs  ocas  of  pharmacok- 
inatie  curves  can  be  explained  by  different  rsectioneblHty  of  platinum 
compounds  to  Inner  sphere  subetitutieu  with  elaotrendonor  fragments  of 
the  proteins.  The  labile  compouudo  BBf  rapidly  and  strongly  ere  bound  to 
proteins;  this  Implies  indirectly  the  power  dependence  of  platinum  elimi¬ 
nation  freak  kidney  pareoshysaa  ,  an  time.  The  ft@V>  complex 
[PtfNHsCiWOH)e]  is  about  10  tinsse  mors  inert  then  BAR:  the  greet  bulk  of 
lPt(llKgCt)g(0H)gf  to  eliminated  from  the  body  through  Mdncys  before  it 
renate  with  proteins.  This  is  why  fPt(NH*Cl)»(0H)t3  os  well  a  strength  com- 
pound  tPtO»y«J«*  comes  late  comparatively  week  interaction  with 
btssub  strata  of  the  kidney  tissue.  It  results  in  the  exponential  phar¬ 
macokinetic  curve. 
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NQLTIFLX  BUMUM  AMD  MKT II  I—— 
BOMB*  IMTOLVINC  SMOOT  S  MR AM 

G«org«  I.  Clark,  D.  Scott  total* ,  11mm  T.  ImUm,  Cllftoa  I.T. 
Rickard  and  Karra*  I.  towt. 

Dapartnent  of  Cbaafatry,  IMlvaraity  of  Auckland,  Aaaklaad, 

Maw  Zaaland. 


Tha  reactivity  of  natal-carbon  dawbla 
taraa  of  tha  naeura  of  tha  aobatltaaata  aa  C 
Coaplaxaa  of  tha  alepl*  ligand,  diflaococathaae,  aaa  ha  derived  fraa 
varloua  CFycoaplaaaa. 1  »*  CftCTjljMS,  OMB  •  dlaathaayafhaaa) 
raacta  directly  with  aavaral  aarcwalaat  caaplaaa*  *f  ha  and  ha  to 
font  CF.-coaplaxaa.  Ixaaplae  of  tbaaa  aaa  aalacalaa  aaa 
oac-cr.tfcoi.cmo.,  he<-cr2)(a»,<mu)2  aad  o*<-cr2)a<M0)(m,)2. 
The  crystal  it  rue  tufa  a  and  typlcalreeeflSae  of  thaaa  aaahaaada  will 
be  daacribad.  tha  raactioaa  tadteata  that  while  it  la  at  ill 
poaalble  to  have  awbatitatlaa  raactioaa  at  tha  cart aaa  oath an  atoa 
in  theaa  aaroaalaat  coaplaaaa  an  alternative  react tea  la  with  alactra- 
philaa,  *.«•  MCI  aad  0*<-C»2)  <CO)2(m.,)  j^iv*  OaCCf^M)ClCCS)I(Wh1)>. 

ring  of 
a 


yield. 


-  -  *  w*}* 

The  difluorowathyl-conplax  (ilk  Kl.  7mw  —  mm 
coaplaa  which  undergoes  electrophilic  addition  to  tha 
a  triphanylptaoaphin*  ligand  ae  foradag  a  aawal  chelate. 

Cd(CF.)2BME  alao  raacta  with  OoCl (-CC12) (00) (pfh J .  to  give 
0aCl2(*CfCl;(C0)  (PPh»)2.  Maattlaaa  af  thia  ataad  dlMUcaihaaa- 
coapfsx  will  ha  described. 
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LINEAR  ENTHALPY  RELATIONSHIPS;  BINARY  AND  TERNARY 
COMPLEXES  OP  COPPBR(II)  WITH  AMINOACIDQ 
AND  1 r10-PHBNANTHR0LINE/2,2'-BIPYRIDYL 

Y.T.  Chan.  H.K.  Lin,  Z.S.  Ou  and  H.Q.  Liu 

Department  of  Chemistry 
Nankai  University 

Tianjin,  P.R.C. _ 

Oyer  two  decades  ago  the  senior  author  predicted  on 
theoretical  ground  that  there  should  exist  a  linear  re¬ 
lationship  between  the  enthalpy  of  formation  of  complex 
compound  and  the  enthalpy  of  dissociation  of  the  ligand 
in  solution(1  ),  i.e., 

AH*!  -  Q  -ShHm  (1) 

where  ABgQ,  denotes  the  heat  of  formation  of  the  complex 
compound  while  AHm.,  the  heat  of  ionisation  of  the  li¬ 
gand,  and  Q  and  pare  constants.  Squat  ion  (l)  was  first 
tested  in  the  Ou(n)-N-(meta-substituted  phenyl )glycines 
system  by  temperature  coefficient  methodt.2). 

In  this  oomanniostion  we  report  the  existence  of 
linear  enthalpy  relationships  in  binary  and  ternary  com¬ 
plexes  of  copper  (II)  with  some  amlnoaoids  sad  1,10- 
phenanthrollne/2,2'-blpyridyl  whose* enthalpies  were 
determined  oalorimetrieally.  All  these  systems  conform 
nicely  to  equation  ( 1 )  sad  the  results  are  shown  below 
(AH  values  are  expressed  as  Kj/molej  r  denotes  correla¬ 
tion  coefficient;  substituting  groups  are  Cl,  H,  CH*. 
CHvQ.  Experimental  conditions;  29®0,  O.fM  NaciDj,  30m 
(V/V)  ethanol). 

1.  Cu( II )-N-( para-substituted  phenyl ) glycines 

A  Hm  «  -10.700  f  0.448A%  r  -  0.992 

2.  Cu(II)-N-(para-substituted  phenyl) glycines- 1 ,10- 
phenanthroline 

AHkhi  *  -22.568  -  0.2024RHL  *  “  *0.997 

3.  Cu(Il)-N-(peta-subatituted  phenyl )glyines 

A  Em  •  -9.667  ♦  0.63r7A8fe,  r  »  0.991 

4.  Cu( II )-N-( mete-substituted  phenyl )glyc loss- 2,2'- 
bipyridyl 

A  Bmr'  m  -20.06$  -  0.5524HH1  *  •  -0.999 

This  is  believed  to  be  the  first  report  on  the  test 
of  equation  (?)  by  ealofiaAttie  measurement. 


(t 


anamm 

Y.T.  Chen,  Z.  Rhys.  Cbem.,  2£0,  231  (1962) 

Y.T.  Chen  sad  H.K.  Lin,  Acta  Chiaioa  Sinioa,  41, 
103  (1983). 
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TKBtMO  STM  AMICI  Of  OOdPUX  UUH  NHflR 
BwmtIm  f.OnddCB  aad  Oheaay  On 

School  of  Cheat  atry,  Uaiwereity  *f  0t«  btrtk  Mdu,  M<ht  1, 
ImUftMi  M.8.W.20JJ,  iMtnlU 


Nc  crc  Mice  the  teehdtae  ef  ealeriaetrie  Ulntici  to 
*Vtoi»  tomtonH  del c  Aw  oeayUs  kUito  tea  fee— Ilea  la 
aeateaitrile  ealetlea 

tomij  halldee,  U|,  react  «lto  Mill  Mm  la  to»  adapt 
today  «.*  ton  %L*-,  eared  that  to  to*  caac  ef  Mf  m 
additioad  utonalitto  lea,  is  alaa  ahaareed.  Utoln 

data  (anltol  theae  raaorted  la  hciioi  eclat  lea,  tat  aac  aaac 
acfctlac  tgr  aaac  30  U/aol,  refloat tM  tta  aaaller  catMff  cf 
aclacat  diaplcacaiat  U  seated  trila.  The  aacaaU  catfea ify 
fttoan  iacrcacca  free  X  *  Cl  te  X  ae  the  baada  leered  to* 
aiaaac  la  etMayth.  tor  the  chloride  acaaaf  the  eathdiy  Hapi 
acaara  la  the  ccccad  ate*,  tor  the  todtti  aaaa  la  the  fleet, 
Mwcotlnc  that  aelceat  llcpluiacat  cccoaa  adal?  is  atey  1  far 
the  chloride  aad  la  ato|  f  far  the  ladidet  thda  aeaalaalaa  la 
eapaerted  hr  laiWMto#f  aaaa  yadttte  eataahr  tcaae  far  ate* 
1  la  the  ardor  01,  ta,  1. 

Xlac  halldaa,  Mb,  aloe  react  nth  halide  tea*  la  toe 
•idler  wteye,  eseayt  that  adth  Maly  «l|  the  firat  otoy  oca  he 
choc  reed.  The  aaah  laaa  ee  retire  rathe!  y|a  acf  eeaalic  tea  fata*- 
atloa  thaa  alth  W|  cca  he  can  elated  with  the  hacea  fcaaatloa 
cf  ataichfcactrla  acctcaltrilc  ccleatec  aad  aeaae  neatly  larre 
•athclelca  ef  eeleaat  diaplaeeaeat.  ktMff  ehaayaa  aae  ahead 
9  hJ/acl  aaaa  aeratiea  tor  atey  1  that  tor  atey  t,  eaaaleteat 
alth  dlayleeeaeat  ad  eaa  aalacele  ef  eeleaat  at  aad  atari  this 
la  aayyartad  ty  aatrayy  ehearaa  ad  eh  are  ysdtiee  far  atey  l 
cad  aear  an  far  atay  >. 

•tody  af  Oddly  eaa  yea  seated  by  lew  oelatlllty  laaeete 
altrlle.  the  reaalte  tar  OtfZy  are  asaatataat  adth  MMoaadaa 
fwactlca  ef  Oil*-  m«  «B9bP.  d  aeallce  eathaUy  choa*  <a  the 
float  stay,  teyefher  with  e  hlphee  tanattcM  eeeataat.  Maltoi 


REACTIONS  Or  2-  AMXNONETHYLFYRIDXltE  WITH  TRANSITION  METAL  IONS  IN 
AQUEOUS  SOLUTION:  AG*,  AH*,  AS*,  AND  VISIBLE  SPECTRA 

Adriana  Basaggio,  Lucia  Bologni,  Antonio  Sabatini.  and  Aibarto  Vacca 

Dipartiaento  di  Chiaica  dell 'Uni veraitA  di  Firenze  and  I.S.S.E.C.C. 
CNR,  Plorance,  Italy 

The  2-aalnoaethylpyridine  ligand  haa  too  non  equivalent  donor 
atoaa.  Upon  coordination  to  a  natal  ion  it  fora*  five  aeabered  che¬ 
late  rings  in  analogy  with  Uganda  such  aa  atylanadiaaina  and  bipy- 
ridil.  A  coaparlaon  of  the  specific  cheaical  behaviours  is  interest¬ 
ing. 

Several  results  are  available  about  the  theraodynaad.es  of  for¬ 
mation  of  the  complexes  of  eapy1.  However  soae  of  these  results  are 
contradictory  and  to  be  regarded  critically  in  a  aystenatic  approach. 
We  have  studied  the  foraetion  equilibria  of  the  aapy  coaplexes  with 
Mn,  Co,  Hi,  Cu,  Zn  in  0.1S  N  NaCl  solution  at  2S*C  having  in  alnd 
the  following  goals:  (1)  deterainatlon  and  characterisation  of  the 
aain  species  in  the  various  systeas,  (ii)  obtaineasnt  of  tfceraody- 
naalc  quantities  AG*,  AH*  and  AS*.  Potent lone trie,  caloriaetric  and 
spectrophotoaetric  techniques  have  been  used.  Experiaental  data  have 
been  elaborated  by  developing  computer  prograae  in  order  to  optiaise 
the  agreeaent  between  the  observed  and  calculated  quantities.  It  is 
to  be  pointed  out  that  the  laput  to  the  prograa  is  coaprehensive  of 
experiaental  data  of  different  nature  which  are  all  exploited  prop¬ 
erly  in  order  to  individuate  the  cheaical  species  present  at  the 
equilibrium 

The  system  under  investigation  have  mown  the  presence  of  pro- 
tonated  and  oxydr listed  species  beside  the  staple  coaplexes  M(aapy)n 
(n  »  1,2,3),  The  theraodynaaic  functions  AG*,  AH*  and  TAB*  shown  in 
the  dlsgraas  refer  to  the  stepwise  foraation  of  the  staple  coaplexes 
and  are  expressed  in  to!  sol-1. 

e-AH* 
D-AG* 
vTAB* 

Co  Ni  Cu  Zn  Co  Ml  Cu  Zn  Co  Ml  Cu  Za 
MeL-ML  «L  +  L-IIL2  L— ML, 

1.  V.  Couturier,  C.  Petit  faux,  Bull.  Soe.  Chin.  Pr.  1974,  MS; 

P.R.  Huber,  R.  Grieeeer,  H.  Sigel,  Inorg.  Chea.  1B71,  ^0,  945; 

A.N.  Goealnm,  X.  Eeckhaut,  Bull.  Soc.  Chi  a.  gelg.  1971,  og,  609 
and  refer  acme*  therein. 

All 


THa40-4 


USE  OF  EPS  SPECTROSCOPY  FOR  THE  INVESTIGATION  OF 
KINETICS  ANO  EQUILIBRIA  OF  CUPRIC  COMPLEXES  IN  SOLUTION 

Harald  6ampp 

University  of  Basel,  Spital strasse  51.  CH-4056  Basel, 
Switzerland 


The  EPR  spectra  of  paramagnetic  ions  strongly  de¬ 
pend  on  the  ligand  environment  and  EPR  spectroscopy 
therefore  should  be  a  useful  method  for  investigating 
both  kinetics  and  equilibria  of  complexes  in  solution. 

However,  EPR  plays  only  a  minor  role  among  the 
methods  used  for  determining  stability  constants  and 
moreover  is  mostly  restricted  to  simple  systems,  which 
can  be  described  by  a  single  equilibrium  constant. 

In  kinetics,  solution  EPR  is  widely  applied  for  the 
study  of  reactions  of  organic  radicals  but  is  only  rare¬ 
ly  used  in  the  field  of  of  coordination  chemistry. 

The  mayor  reason  is,  that  transition  metal  com¬ 
plexes  very  often  give  rise  to  broad  solution  spectra. 
Therefore  overlapping  in  multicomponent  systems  prevents 
the  straightforward  data  analysis,  which  is  possible  in 
the  case  of  organic  radicals,  where  the  observed  signals 
consist  of  rather  narrow  lines. 

These  problems  could  be  successfully  overcome1,2  by 
the  use  of  appropriate  mathematical  methods,  (i)  Repre¬ 
sentation  of  the  measured  spectra  in  thetr  eigenvector 
space  gives  the  number  of  absorbing  species  and  also 
significantly  reduces  the  amount  of  data  to  be  handled 
in  the  subsequent  numerical  treatment,  (it)  Rate  or  sta¬ 
bility  constants  as  well  as  spectra  can  be  calculated 
using  a  procedure,  that  does  not  need  any  information 
with  regard  to  the  spectra  of  the  complexes.  This  makes 
the  method  particulary  useful  in  cases,  where  several 
complexes  are  formed  simultaneously  and  if  their  spectra 
are  unknown  and/or  strongly  overlapping. 

The  pH-dependent  complexatlon  of  Cu(II)  by  3,6,9- 
triazanonanedioic  acid  diamide  and  the  hydrolysis  of  the 
cupric  complex  of  3, 6, 9-tHazaundecane-1 ,11-dinitrile  in 
aqueous  NaOH  are  chosen  as  examples  to  illustrate  the 
use  of  solution  EPR  in  equilibria  and  in  klnetical 
systems,  respectively. 

1.  H.  Gampp,  M.  Maeder,  and  A.D.  ZuberbOhler,  Taianta 

1960,  27,  1037. 

.  M.  Maetfer  and  H.  Gampp,  Anal.  Chim.  Acta  1980,  122, 

303, 


412 
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SP  EC  FIT:  A  COMPREHENSIVE  AND  USER-FRIENDLY  FORTRAN 
PROGRAM  FOR  THE  DETERMINATION  OF  STABILITY  CONSTANTS 
FROM  SPECTROSCOPIC  DATA. 

Ha raid  Gampp.  Marcel  Maeder.  Charles  J.  Meyer,  and 
Andreas  0.  Zuberbilhler. 

University  of  Basel,  Spitalstrasse  51,  CH-4056  Basel, 
Switzerland. 

The  use  of  spectrophotometric  and  related  spectroscopic 
data  should  in  principle  be  ideal  for  the  elucidation  of 
complicated  equilibria.  Contrary  to  potentiometry,  spec¬ 
troscopy  provides  an  internal  check  of  the  chemical  model 
chosen  to  explain  the  data,  i.e.  the  spectra  of  the  indi¬ 
vidual  species.  In  addition,  these  spectra  can  give  valu¬ 
able  structural  information. 

Difficulties  in  realization  of  this  goal  arise  from 

-  frequently  strong  overlap  of  individual  spectra 

-  correlation  of  absorpti vities  and  equilibrium  constants 

-  the  large  number  of  unknown  molar  absorpti vities 

-  the  large  body  of  data  (typically  1000  data  points). 

A  comprehensive,  reliable,  and  user-friendly  program, 
written  in  standard  FORTRAN  77,  has  been  developed  to 
overcome  these  difficulties.  By  elimination  of  the  molar 
absorptivities  from  the  iterative  refinement  of  the  non¬ 
linear  parameters  the  number  of  unknowns  is  reduced  to 
the  number  of  equilibrium  constants,  t.  e..the  same  as 
in  corresponding  potentiometric  titrations  .  Principal 
component  analysis  reduces.the  amount  of  raw  data  typi¬ 
cally  by  a  factor  of  five  .  The-use  of  analytical  in¬ 
stead  of  numerical  derivatives  speeds  up  the  algorithm 
and  increases  numerical  safety.  The  handling  of  the  pro¬ 
gram  is  extremely  simple  and  as  input  only  the  data  and 
a  definition  of  the  chemical  model  by  means  of  the  stoi¬ 
chiometric  composition  of  the  complex  species  and  a  rough 
estimate  of  the  equilibrium  constants  are  needed. 

The  program  has  been  tested  on  several  rather  complica¬ 
ted  equilibrium  systems  and  has  given  results  comparing 
favorably  with  those  obtained  potenttometrically.  The 
reproducibilities  of  the  two  methods  are  equal,  but  the 
discriminatory  power  between  two  different  chemical  mo¬ 
dels  is  consistently  superior  with  the  spectrophotometric 
method. 

1.  H.  Gampp,  M.  Maeder,  and  A.D.  Zuberbilhler,  Talanta 
1980,  27,  1037. 

2.  M.  MaeJer  and  H,  Gampp,  Anal.  Chim.  Acta  1980,  122, 
303. 

3.  A.D.  ZuberbOhler  and  T.A.  Kaden,  Talanta  1982,  29, 

201.  “ 
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THE  ERROR  PROPAGATION  IN  THE  CALCULATION  OF  FREE  LIGAND 
CONCENTRATION  USING  THE  OSTERBERG  AND  RELATED  METHODS 

Lucien  C.  Van  Poucks 

Limburg*  Universitair  Centrum,  Universitaire  Canpus,  B  3610  Diepen- 
beek,  Belgium 


The  determination  of  Che  stability  con*  tents  of  ternary  sys¬ 
tem*  from  potentiometric  titration  curves  can  be  vary  difficult 
when  polynuclear,  protonated  and  hydroxocomplexes  are  present. 

The  knowledge  of  very  precise  pH,  pL  end  pM  data  is  required.  pH 
and  in  most  cases  pM  data  can  be  obtained  from  direct  measurements. 
pL  data  can  be  calculated  using  methods  introduced  by  Hedstrom1  and 
developed  by  other  workers,  i.a.  Osterberg2.  In  these  methods  no 
assumption  is  made  about  the  stoichiometric  composition  of  the 
mstalion  complexes.  The  pL  are  obtained  by  a  graphical  method  using 
an  integration  and  a  differentiation.  The  graphical  method  can 
easily  be  computerised.  Although  a  number  of  good  results  using 
this  method  have  been  reported,  in  some  cases  error  propagation 
leads  to  unreliable  result*. 

In  this  investigation  one  searches  for  objective  criterion* 
about  the  reliability  of  the  pL  data.  Therefore  a  nusfcer  of  simula¬ 
tions  are  performed.  The  error  propagation  is  calculated  and  the 
ranges  in  which  the  method  gives  unreliable  results  is  fixed  in 
function  of  known  experimental  variables  such  a*  the  volume  of  the 
solution,  the  total  concentrations  and  the  pH  and/or  pM  data. 

1.  B.  Hedatrom,  Acta  Cham.  Scand.  £,  613  (1955). 

2.  R.  Osterberg,  Acta  Cham.  Scand.  _U>  471  (I960). 
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STUDIES  ON  MIXED-  UGAND  COMPLEXES  OF  CADMIUM 
WITH  SOME  AMINO  ACIDS  AND  2,2'-BIPYIUDYL 

Mlu  Raj  an  i,  P.C.  Gupta,  C.P.S.  Chandel.  and  C.M.  Gupta 

Department  of  Chemistry,  University  of  Rajasthan,  Jaipur-302004,  India. 


The  mixed  ligand  complexei  of  cadmium  with  tome  amino  aelda  (gly¬ 
cine,  alanine,  iaoleuciae,  glutamic  acid  and  aapartlc  add)  and  2,2*- 
Bipyridyl  have  been  atudiad  at  the  dropping  mercury  electrode.  The  cad¬ 
mium  amino  acid  aimple  aystema  were  studied  in  aqueous  medium  while 
the  cadmium  2,2'-BlpyTidyl  system  waa  studied  in  SOX  (V/V)  Dioxane- water 
medium.  The  stability  constants  were  determined  with  the  help  of  Deford 
and  Hume's  method  The  mixed  systems  were  studied  by  keeping  the  con¬ 
centration  of  amino  acid  constant.  The  Pg  functions  were  evaluated  by  the 
method  of  Sc  heap  and  MeMastere  and  extrapolation  method  was  used  to 
calculate  A,  B,  C  and  D. 

In  ail  the  systems,  a  single  well-defined  wave  was  obtained,  the  reduc¬ 
tion  process  was  reversible  and  diffusion  controlled  Cadmium  being  hexa 
coordinated  metal  ion,  three  mixed  ligand  complexes  were  formed  which 
are  Cd(amino  acid)  (Bipyridyl),  Cd(andno  aoid)(Blpyridyt)|  and  Cd(araino 
acid)t(Bipyrldyl).  Steric.  electrostatic  and  statistical  factors  ham  also 
been  discussed. 
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THERMODYNAMIC  AND  SPECTROSCOPIC  INVESTIGATION  OP 
METAL  COMPLEXES  WITH  LIGAND-LIGAND  INTERACTION 

Paola  Amigo®  Raf facia  P.  Bonomob  Rosario  Callb  Vincanso 
Cucinotta,  Piar  G.  Daniala*  Giorgio  Oatacoli*  Enrico 
Rissarelli 

aIstituto  di  Analisi  Chimica  Strumsntale,  Univarsltl  di 
Torino,  Italy 

bDlpartimanto  Chinioo,  Uni vers it*  di  Catania,  Italy 


Stacking  or  solvophobic  in tar act ions  hava  baan  found 
to  exist  in  natal  conplaxas  with  mixed  ligands  and  thair 
possible  implications  for  biological  systems  hava  baan 
widaly  stressed.  Wo  hava  praviously  shown  that  the  ther¬ 
modynamic  parameters  of  complex  formation  are  diagnostic 
of  the  presence  of  ligand- ligand  interaction  in  scan 
ternary  complexes  of  copper (II)  and  sine (XX)  with  bio- 
functional  ligands.  ' J  nils  report  concerns  with  a  ther¬ 
modynamic  and  spectroscopic  study  (EPR  end  mot)  of  mixed 
ccmplexes  of  copper (II)  and  sine (ID  with  monos ubstituted 
malonates  and  2,2‘~bipyridyl  as  ligands  in  aqueous  solu¬ 
tion.  Preliminary  results  have  shown  that  scan  peculiar 
dif ferancas  between  dimethyl-  and'di-n-butyl-melanetea 
can  be  accounted  for  by  the  presence  of  an  intraligand 
interaction  in  the  Zn(blpy) (n-DIBuMal)  complex.  The 
formation  of  this  complex  was  more  enthalpically  and  less 
an tropically  favoured  than  the  analogous  complex  with  di- 
methy lnalonete .  In  order  to  correlate  the  extent  of  the 
solvophofeic  interaction  with  the  length  and  the  ramifica¬ 
tion  of  the  alky lie  aide  chains,  we  have  investigated  e 
aeries  of  mono-alkyllc  derivatives  of  mslonate  with  n- 
and  iso-alkyl  side  chains  containing  up  to  five  carbon 
atoms.  The  experimental  results  pointed  out  that  only  in 
sine (II)  ccmplsxes  this  "secondary"  bond  is  present. 
Besides  the  Influence  on  the  thermodynamic  parameters,  as 
e  consequence  of  the  ternary  complax  formation,  an  upfleld 
shift  in  the  terminal  aids  chain  methyl (s)  peak  is  oh- 
sevsd  in  the  MR  spectra. 

1.  R.  Cigel,  B.B.  Piecher,  and  I.  Parkas,  Xnorg.  Cham., 
1993,  21,  US. 

2.  8.  Arena,  !•  Call,  V.  Cucinotta,  8.  Nasumeei,  B.  Ris* 
car  alii,  and  8.  dmamartaoo,  J.C.9.  Dalton,  IN),  1291 . 

3.  B.  Bl ssarelU,  Xnorg.  Chi*.  Beta,  1983,  21»  91* 
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ACT  I  VAT  row  or  KTD80CXX  ST  SVLTTDO  BRIDCRD  DOBBS 
or  MDLTBDBnM(tV)  AMS  TOHGSTBKV) 

0.  A.  Raj an,  R.  Weber g,  and  M.  tjtogjd  OuBola 

University  of  Colorado,  Dapartaaat  of  Ch— dotty,  Canpua  Bos  215, 
Bouldar,  Colorado,  USA  80309 


Tba  Incorporation  of  deutarlon  Into  certain  alkynaa  and 
alkanaa  ia  catalysed  by  tba  nolybdsnun  dinar  (CpMoSj-S.CH,  1 
(Cp-C.H.  or  OLC.H,).  Reduction  of  tba  alkyaa  la  alio  cafa- 
lysad.  For  axanpla,  outer  an  ataoaphare  of  daotarlon, 

2-botyna  la  converted  Into  d  -cla-2-butaoa  where  x  rangea  fron 
2  to  8.  A  nschanian  which  l&volvas  an  intsrnedlate  with 
bridging  hydroaolfldo  Uganda  la  proposed,  efforts  to  increase 
the  selectivity  of  this  deuterlMS  exchange  trill  he  discussed. 


A  series  of  nan  cyclopeatadieayl  tongsten  dinars  bridged 
by  sulfur  ligands  have  bean  synthesized  and  characterised. 

Scow  of  these  conplexss  bars  also  bow  found  to  activate 
hydrogen.  For  exaapla,  under  as  atnoepbers  of  hydrogen  at 
40«,  (CpHS) , (SC,H_S) _  is  converted  into  (CpVKS-W-H.S).  Tbs 
reaction  involves^the  hydrogenation  of  s  tetnfnAlly  Chelated 
ethenodlthiolats  ligand  followed  by  tbs  elimination  of 
ethylene  and  elewentsl  sulfur.  A  third  tungsten  diner 
(CpHSl.fSC.H.S)  serves  as  s  catalyst  for  ths  hydrogenation 
of  asoeonpounds  enter  slid  conditions. 

Tba  reactivity  of  tbs  above  systsns  suggests  that  the 
iatsrsctlon  of  sulfur  ligands  with  hydrogen  nay  be  observed 
in  various  structural  and  electronic  enrlrotaasnts.  In 
order  to  inveatlgate  this  possibility,  we  have  synthesised 
dimeric  cyclopentad ienyl  derivatives  of  ires  and  rhaniun 
which  contain  bridging  sulfur  ligands.  The  X-ray  diffrac¬ 
tion  studies  of  ths  coaplexes  will  be  discussed,  and 
their  reectivitlss  will  be  conpsrsd  to  that  of  the 
nolyhdsnun  and  tungsten  derivatives. 


M.  NeKesss,  L.  L.  Wright,  0.  J.  Miller,  l.  Tanner, 
t.  C.  Belt loan gar,  and  M.  Rakovski  DuBois,  J.  An. 
Chan.  Bsc.  1983,  1£5,  5329. 
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MET ALLOPUTHALOCTAI IHS  AS  HTDIOCOUTIOH  CAXALTSTS 
Laurence  J,  gouchsr  and  0.  Ross  Spears 

Western  Kentucky  University ,  tosrllag  Green,  Isttseky,  USA,  42X01 


Metellophthalocyanlnea,  (M(PC)l,  show  activity  in  the  cata¬ 
lytic  hydrogenation  of  nitrogen  containing  hater  ocyclaa.  Ike 
tM(PC) ]  used  include  those  where  M  equals  hg(ll),  »<!▼),  Cr(IIX), 
Hn(ll) ,  fe(ll) ,  Co(XI),  li(ll),  Cu(II),  Zn(ll),  Al(IU),  SKIP), 
*><«),  Bu(ll) ,  Ag(II) ,  Sn(II) ,  Sn(IV),  ft (II),  and  Ih(ll).  The 
catalysts  were  supported  on  silica,  sluniaa,  silica -eludes  and 
tl  tenia,  the  batch  hydrogenations ,  in  decane,  hsatadecane,  ay  lanes 
and  2,6  lntidine,  were  carried  out  at  150-J50*C  end  500-2000  pel 
H2»  the  catalysts  are  effective  in  the  selective  hydrogenation  of 
quinoline  to  1,2,3,4-tetrabydroqeiaoliae.  The  coaversion  is 
dependent  on  the  petal  derivative.  At  250*C  end  1000  pel  the 
order  of  activity  for  [K(PC)]/S102  is 

Xu  >  So  >  Mo  >  Ag  >  Sl>Co>Cu>rt>Sl>Al>Cn>lln>g|> 
Po  >  V  >  Pb. 

The  natal  free  derlvatlvs  shorn  no  activity. 

The  tine  tics  of  the  bydreginmon  of  qeinollna  with- sapper  ted 
(Co (PC)]  have  hens  determined.  The  rate  is  first  order  in  qnino- 
line  end  in  hydrogen  preenare.  The  rsnatloa  is  alee  with  a  typi¬ 
cal  half  life  ef  20  hours  at  250*C  and  1000  pel  «2  end  aeends 
first  order  rate  constants  in  the  reage  ef  U"*  to  Mr*  see"1. 

The  rate  is  depend  in  t  oa  the  solvent,  npywt  end  t—peremte. 

The  solvent  erder  let  deesne  >  xylenes  >  2,6  lotldine  while  the 
sapper*  Older  4arHB|*Al2i-}  >  Mt  *  AlyOj  >  tM}.  Tie  varletiee 
in  rate  is  Snell,  being  e  (tettt  el  five  for  solvent  end  e  factor 
of  three  far  the  supper t.  The  rate  Increases  with  t sup stature 
quite  slowly  wed  the  apparent  activation  energy  la  Ml  Kcol/wele 
for  deeene  eolations  end  allesppbrta. 

•cker  n|t*eggn-  hetnrecyclee  ere  hydrogenated  at  different 
rates.  Vttt  the  .efgnen  solvent, :  2,4  Iptldine*  the  order  pf  euh- 
*t»e«e  repsttvity  «t  Mh>39$*eandlOOOpel  «g  pressure  1st 

«gHLA4a*  »  >  aniMiiiig  >  in^Uin  >  no»iimig  «  .On  Am 

hytnsgiesn»np  aneealeacive  with  qelnsidine  yielding  1,2. 1,4-  . 
tewehpdiieqnleiidfni,  acridine  ylaldlag4,X0 dlhydceoorldtee  and 
Intel  a  giving  lads  Una,  go  hydroganolysls  te  noted  daring  me 


TH»4l-2 


CHARACTERIZATION  OF  W(CO)g(PPr|)s(n*-*g), 

THE  FIRST  EXAMPLE  OF  A  MOLECULAR  HYDROGEN  COMPLEX* 

G.  J.  Kubss.  R.  R.  Ryan,  P.  J.  Verganiei ,  H.  J.  Maaaemaa,  and 
A.  l!  Mum 

Lob  Alanoa  National  Laboratory,  University  of  California, 

Lob  Alaaos,  Hen  Mexico  67545  U.S.A. 

The  discovery1  of.isolable  16-electron  complexes,  M(CO)8(PR*)g 
(M  =  Mo,  W;  R  *  Cy,  Pr1),  has  led  to  an  exceptionally  rich  and 
unique  snail  nolecule  coordination  chenistry.  Facile  reversible 
b indint  of  Kg,  *s,  CgHs,  HgO,  and  ROB  has  been  found,  as  Veil  as 
irreversible  bonding  of  CO,  SOg,  HHS,  sad  n*"CH*0.  Addition  of  I| 

(1  ata)  to  H(CO)g(Pig)g  yields  stable  yellov  crystalline  solids 
ner.trans-M(CO)s(PR«)«(Hs)  which  have  been  shown  by  spectroscopic 
and  crystallographic  neans  to  contain  a  coordinated  dihydrogen 
nolecule.  The  lg  is  extrenely  labile  and  reversibly  dissociates 
upon  exposure  to  vacuus.  Ranan  and  ir  spectra  of  the  Hg,  Dg,  and 
HD  fonts  of  V(CO)g(PCyg)g(Hg)  have  been  found  to  be  consistent  with 
side  bonding  of  Hg  to  the  natal  and  nodes  at  2690,  2360,  and  1900 
cn-1  have  been  assigned  to  be  v(HH),  v(HD),  and  v(DD),  respectively, 
v  fHHg),  v.(HRg),  and  6(WDg).were  observed  at  1S70,  953,  end  319 
ct-1.  Pro tin  anr  of  W(CO)g(PPr8)8(Hg)  showed  s  single  broad 
resonance  at  t  14.2  for  the  Hg  ligand  but  gave  a  1:1:1  triplet  with 
J(MD)  *  33.5  lx  for  the  B>  species  (cf..43<2  He  in  gaseous  ID). 
Crystal  structure  analyses  of  W(C0)*(PPr»)g(H*)  denaan trato  the 
presence  of  the  if -Hg  ligand:  pertioeot  distances  are  V-Keyg)  = 
1.95(23)  l  (X-ray),  l.»9(l)i  (neutron)  and  H-I  n  0.75(16)  X 
(X-ray),  0.62(1)  i  (neutron) . * 

The  lg  ligand  axis  is  parallel  to  the  P-d-P  direction  and  the 
l-H  separation  is  slightly  larger  than  that  in  free  lg  (0.74  X). 

This  ranaihsble  structure  nay  repreaent  an  arrested  fern  of 
oxidative  addition.  Theoretical  studies,*  carried  out  after  the 
discovery  of  the  coaglex,  were  found  to  predict  the  n*-Ng  tungstea 
heeding,  which  it  eoesidered  to  he  fHmtHif  a  2-electcoo,  3-center, 
e-type  interaction.  Further  stodies,  Including  the  reactivity  of 
the  Hg  cenplex,  are  in  progtnes. 


1.  Eabes,  0.  J. ,  Chen.  Congee.  1990,  61. 

2.  Single  crystal' aiutron  diffraction  stadia*  «m  carried 
stboth  th»  lea  Alanos  Pulsad  Neutre*  hnm  end,  hroolfr 
Ratioanl  laboratory,  in  cnUaboratiea  wiU  Br.  lhonts  Xi 
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characterised  by  tlMtattl  MMlytlt,  It,  ok  «d  con¬ 
ductivity  Act*.  Thu*  omplsms  «•  OHd  as  wktlyitl 
In  tim  present  lBVHUgtttw  for  tbs  bosstswov#  Mto* 
sanction  of  ayalotaemae  In  tbs  ftps stuns  range  20-40* 
and  «t  0.4  to  t  atm  of  partial  pressure  of  hydrogen* 
tba  dependence  of  rats  of  reduction  of  cyclohexane,  on 
the  substrata  concentration,  catalyst  concentration  and 
hydrogen  concantratlon  in  solution,  and  tangarature  la 
reported.  A  mchanlam  baa  bean  proposed,  in  which  the 
catalyst  activate  noleoular  hydrogen  by  foselng  a  di- 
hydride  species  of  the  type  bClLlH),  (share  UWtCH,* 
CH^AaPh,  iA  followed  by  the  transfer  of  hydrogen  to  the 
olefin  reform  cyclohexane,  the  kinetic  data  follows 
the  following  cate  lew* 
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REACTION  OF  CHROMIUM  ATOMS 
WITH  STYRENE  AS  A  SUBSTRATE 

Michael  C.  Shepherd  and  J.J.  Lagowski 

Department  of  Chemistry,  The  Unlveralty  of  Texas  at  Austin, 
Austin,  Texas,  U.S.A. ,  78712 


Cocondensation  of  chromium  atoms  with  styrene  in  a  heptane 
matrix  at  -196°C  yields  a  variety  of  products.  Oligomerised 
hydrocarbon  products  Include  several  Identifiable  (by  MMI  and 
mass  spectroscopy)  dimers  and  several  t rimers.  The  dimers  Include 
diphenylbutanes,  dlphenylbutenes ,  and  diphenylbutadienas. 

These  products  vary  significantly  from  Chose  obtained  by  thermal, 
acid  catalysad,  and  other  oligomerisation  processes. 

Also  present  in  the  reaction  mixture  is  a  chromium-containing 
organometalllc  complex.  The  reaction  mixture  at  room  temperature 
la  a  red-brown  color  characteristic  of  bis-arene  chromium(O) 
complexes.  The  red-brown  color  changes  to  a  dark  blue  upon 
f reusing  with  liquid  nitrogen,  but  returns  to  the  original 
red-brown  upon  warming.  The  color  change  is  tentatively  assigned 
to  changes  in  the  mode  of  coordination  of  the  styrene  ligands 
j  on  the  chromium  center.  The  course  of  the  reaction  is  discussed 

i  from  the  product  analyses  and  other  physical  chemical  data. 


> 
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TITANOCENE  SUPPORTED  ON  OIRVSOTILE  ASBESTOS  FIBERS. 
SELECTIVE  HYDROGENATION  OF  OLEFINS. 

Daniel  Cozak 

Ddpartement  de  diimle,  Facultd  des  sciences  et  de  gdnie.  University 
Laval.  Qudbec,  Qudbec.  Canada.  G1K  7P*. 


Some  aspects  of  the  catalytic  properties  of  supported  titanocene 
reduced  by  n-buthyllithium  has  been  examined  for  die  hydrogenation  of 
some  linear  and  cyclic  olefins  at  NTP***.  The  solid  support  used  is  the 
highly  structured  brudte-silicate  mineral,  dirysotile  [MgjSi^OjittO^J 

The  supported  titanocene  precursor  examined  (O.P-5.7  w%,  Ti)  were 
prepared  by  reacting  (CjH^jTiCij  or  (C^l^jTiCi  with  selected 
dirysotile  short  fibres  (1-10  pm  long)  in  toluene.  A  brief  account  of  the 
chemical  and  spectroscopic  data  for  the  isolated  fibre  will  be  given. 

The  catalytic  H^  gas  uptake  was  measure  for  several  linear  olefins 
(e,a..  1-hexene,  1-octane,  1,3-octane,  ~).  These  results  indicate  that  die 
activity  of  the  system  is  comparable  to  other  metal  and  ligand  anchored 
titanocene  complexes.  However,  the  measured  Hj  uptake  for  cycloolefins 
was  significantly  slower  (ca.  10'*)  compared  to  those  measured  for  die 
corresponding  Unear  molecules.  Moreover,  cyclohexane  is  not 
hydrogenated  by  the  catalyst  under  these  conditions. 

Evidence  will  be  given  mowing  that  fibre  structure  is  preserved  in 
the  catalyst  and  titanium  is  bonded  to  the  fibre's  surface.  The  novel 
hifi  selectivity  reported  here  for  the  titanocene  catalyst  is  believed  to 
be  caused  by  die  serpentine  crystal  structure  of  die  support.  Hence, 
models  where  die  titanium  is  either  anchored  to  die  magnesium  layer, 
-Mg-0-Ti<CjHy2  (structure  D,  or  to  die  silicate  leyer,  SSi-O-Ti ;(Cyty2 
(structure  n),  of  the  fibre  will  be  discussed. 

Cress  section  of  af 
diryaotUa  libra  Flowing  > 
possible  anchoring  sites  | 


1.  D,  Conk,  &  Barbeau,  F.  Gauein,  W.  Barry,  C.  BiBIsti,  R. 
DeVoll  and  F.  Kimmarle,  Can.  3.  Chasa-dl  (UBS)  0006. 

L  D.  Ceaak  and  &  DaBan,  B  praaa. 
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CARBON  MONOXIDE  HYDROGENATION  ON  COBALT  BASED  • 
CATALYSTS  :  THE  PROBLEM  OR  OXYGENATES  PRODUCTION . 

J.L.  Costa,  A.  Demoncaau,  J.  Drapier,  A.J.  Hubert. 
A.F.  Noala  and  Pb.  Teyaaid.  " 

Laboratory  of  Macromolacular  Chemistry  and  Organic 
Catalysis,  University  of  Lidge,  Sart  Tilman, 

4000  Lidge,  Belgium. 


Cobalt-baaad  catalyata  hava  baan  invaatigatad  by 
focuaing  on  tha  production  of  oxygenates  (particularly 
alcohola  and  C^-oxygenatee)  in  Piachar-Tropach  raactiona. 
It  appaarad  tHat  some  Co(I)  complexes  warn  in  soma  caaaa, 
precuraora  of  catalytic  apaciaa  diaplaying  aignificant 
aalactivi tiaa  in  alcohola  production  relatively  to  othar 
oxyganataa  (mainly  aldahydaa).  Tha  activity  ia  relatively 
low  under  tha  uaad  condition!  (autoclave,  no  trapping  of 
tha  products,  p»I50  bara,  T»200-250*C) . 

Tha  aalactivitiaa  are  vary  aanaitive  to  aupport 
affects  and  to  tha  praaanca  of  cocatalyata.  However, 
tha  addition  of  a  second  natal  leads  to  a  strong  increase 
of  efficiency  in  sons  cases  but  without  improvement  of 
tha  selectivity  :  the  hydrocarbons  remaining  the  main 
reaction  products.  The  pressure  is  an  important  factor 
as  practically  no  oxygenates  are  formed  under  low  pressu¬ 
re  (/vl  bar). 

A  comparison  between  a  liquid  phase  system  ^  and 
a  supported  catalyst  has  been  realised  when  using  a 
circulating  device  allowing  the  continuous  trapping  of 
the  products  and  operating  under  low  pressure  (1.4  bar) 
conditions.  Significant  production  of  olefins  relatively 
to  alhanes  was  observed  under  these  conditions.  Moreover 
the  influence  of  different  factors  (supports,  catalyst 
aging  ...)  on  the  eelactivities  (distribution  of  hydro¬ 
carbons  relatively  C-atom  number,  distribution  of  iso¬ 
mers)  and  on  the  yield  has  been  investigated  ia  some 
typical  examples. 

Pinallly,  the  factors  governing  these  effects  will 
be  disclosed  together  with  che  mechanistic  implications 
of  our  results  (e.g.  the  importance  of  the  oxidation 
stats  of  cobalt). 


•  This  work  was  sponsored  by  the  Commission  of 

European  Communities  (CEE) (Contract  n*EB-D-2-326-B) . 


I)  M.  Blanchard,  0.  Vanhove,  P.  Petit  and  A.  Mortreux. 
J. Cham. toe. Cham. Comm. , BOB  (1BB0)  and  Ref. therein. 
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CATALYTIC  FBOFEBTTKB  Of  IMIDAZOIE-CONTAIMING 
SYSTEMS 


T.Zi.  Shaht  ahtiaaky .  U.A.  Narimanbekov, A. Ye .  Smolyar , 
a. K.  Abramov,  I. z.  Aliyev, f  .U.  Ibragimova 

Institute  of  Theoretical  Problems  of  Chemical  Techno¬ 
logy,  pr. Narimanova  29,  Baku,  USSB,  570145 


The  quantum  chemical  investigation  of  laidasole 
models  with  hydrogen  donors  and  ^-electronic  systems 
indicates  the  possibility  of  catalytic  effect  by  Imida¬ 
zole-containing  systems  in  hydrogen  transport  and  Mi¬ 
chael  type  addition  reactions. 

The  ^“-complexation  of  imidazole  with  unsaturated 
systems  leads  to  tne  formation  of  aonor-acceptor  pairs 
with  suosequent  electron  distribution  depending  upon 
the  nature  of  unsaturated  compounds. 

The  experimental  evidence  of  the  theoretical  pre¬ 
dictions  becomes  obvious  from  the  experimental  data  on 
the  liquid  phase  catalytic  hydrogen  exchange  between 
alconols  and  carbonyl  compounds  as  well  as  cyanoethyla- 
tion  of  organic  substances  with  activated  Iqrdrog en  atom 
uaing  imidazole,  hystidine  and  trypsin  as  catalysts. 

The  first  type  reactions  take  place  in  acidic  me¬ 
dia  (pH  <  5) ,  while  the  Michael  type  reactions  are  cata¬ 
lysed  by  Imidazole  and  its  derivatives  at  pB>8._ 

In  all  oases  in  tbs  temperature  range  25-40  0  the 
rates  of  the  reactions  are  oomparativlly  slow. 

It  is  suggested  that  the  hydrogen  exchange  reacti¬ 
ons  occur  through  the  simultaneous  migration  of  two 
protons  and  the  charge  distribution along  the  bond  dis¬ 
tribution  chain  with  participation  of  two  molecules  of 
imidazole,  while  the  cyanoethylation  reaction  goes 
through  the  four-centre  cyclic  intermediate  arrangement. 

She  possibility  of  such  slow  chemical  reactions 
catalysed  by  imidasole  derivatives  in  the  living  matter 
is  proposed. 
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METHYLMERCURY(II)  INTERACTIONS  WITH  SELENIUM- 
CONTAINING  LIGANDS  PERTINENT  TO  THE  ACTIVE 
SITE  OF  GLUTATHIONE  PEROXIDASE 

Alan  P.  Arnold,  Khoon  Sin  Tan  and  Dallas  L.  Rabensteln 

University  of  Alberta,  Edmonton,  Alberta,  Canada  T6G  2GZ 

Yhe  mamma  1  Un  enzyme  Glutathione  Peroxidase  (SSWxJ 
catalyses  the  conversion  of  organic  hydroperoxides  to 
alcohols  and  contains  selenium  at  the  active  site. 
Selenium  exists  as  sel enocystelne  in  the  reduced  form, 
and  as  the  corresponding  selenenic  acid  (RSeOH)  or  sele- 
nlnlc  acid  (RSeOjH)  In  the  oxidised  form  of  the  enzyme.1 

Inhibition  of  GSHPx  by  heavy  metal  ions  may  result 
in  Increased  oxidative  damage  of  cellular  membranes  and 
thereby  be  linked  to  the  toxic  effects  of  these  metals. 
We  have  determined  the  formation  constants  for  MeHg(II) 
with  HSe(CH2)nCOOH,  n»l-3;  sel enocy stel ne,  seleno- 
cysteamlne,  selenopenict 1  1  amine  and  HSeCH2CH20H.  The 
displacement  equilibrium  constants  for  these  lelenols 
with  the  MeHg(Il)  complex  of  mercaptoaeetlc  acid  were 
determined  by  measuring  the  exchange-averaged  *H  NMR 
mercaptoacetate  resonance  as  a  function  of  pH  In  D20 
solution.  The  selenols  form  complexes  which  are  more 
stable  by,  0.3  to  0.9  logK  units  than  their  thiol 
analogs. ‘*3 

By  following  the  conversion  of  lBuOOH  to  l8uOH  In 
hemo lysed  human  erythrocytes  by  spin-echo  and  transfer 
of  saturation  NMR  experiments.  It  is  apparent  that 
HeHg(II)  does  not  significantly  Inhibit  the  peroxidase 
activity  of  GSHPx.  Species  distribution  calculations 
show  that  under  toxic  conditions,  at  most  3%  of  MeHg(II) 
Is  complexed  by  the  enzyme  selenohydryl  sites  at  physio¬ 
logical  pH,  the  remainder  being  bound  In  rapid  exchange 
to  hemoglobin  and  to  substrate  glutathione.  ,s 

In  the  presence  of  Intracellular  thiols.  Insignifi¬ 
cant  binding  Is  expected  to  occur  at  selenintc  acid 
sites  of  the  oxidised  form  of  GSHPx.  Equilibrium  studies 
by  1 H  NMR  with  model  selentnlc  acids  formed  during 
MeH9(II)  cleavage  of  dlselenldes  In  aqueous  solution, 
show  only  weak  binding  to  selenlnlc  and  carboxylic  sites 
of  these  molecules. 


1. 

2. 

3. 

4. 


R.J.  Shamberger,  "Biochemistry  of  Selenium",  Plenum 
Press,  New  York  1983. 

R.S.  Reid  and  0.L.  Rabensteln,  Can.  J.  Chem.  1981, 


59,  1505. 

K>.  Arnold  and  A.J.  Canty,  Can.  J.  Chem.  1983,  61, 
1428. 

D.L.  Rabensteln,  A. A.  Isab  and  R.S.  Reid,  Btochlm. 
Bloph/s.  Acta,  1982,  696 .  53. 

R.S.  ffeld  and  B.l.  Rabehatein,  0.  Am.  Chen.  Soc., 
1982,  1S4.  *733. 
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A  COMPARATIVE  STUDY  OT  Cu(ll)  AND  Ni(II)  TERNARY  COMPLEXES 

INVOLVING  HETEROAROMATIC  N-BASE  AND  HISTIDINE  OR  HISTAMINE 

Vibha  K.  Patel  and  Pabitra  K.  Bhattaoharva 
Chemistry  Department,  M.S.  University,  Baroda,  India. 

Cu(II)  la  known  to  form  two  types  of  complexes  with  histidine  in  aque¬ 
ous  medium.  [Cu(H.Hist)]  with  coordination  from  aminocarboxylate  end. 
imidazole  nitrogen  being  free  and  protonated  and  [Cu.Hiat],  with  coordina¬ 
tion  from  amino  nitrogen  and  imidazole  nitrogen  with  free  carboxylate.  It 
eras  thought  of  interest  to  study  the  nature  of  coordination  in  ternary 
complexes  [MAL]  where  MaCu(lI)  or  Ni(U),  A=2.2'-bipyridyl,  1,10- 
phenanthorline  and  L*  Histidine  or  Histamine. 

The  formation  constants  of  the  ternary  complexes  were  determined 
by  using  SCOGS  computer  technique.  It  is  observed  that  two  ternary  com¬ 
plexes  [CuA.H.Hist]  and  [CuA.Hiatj  are  formed.  As  expected  Alogk  is  found 
to  be  less  negative  for  0"-N  coordinating  [CuA.H.Hist]  species  and  more 
negative  for  N-N  coordinating  [CuAHlst]  species.  In  case  of  ternary  com¬ 
plex  Involving  Ni(ll),  only  one  species  [NiA.Hist]  with  coordination  from 
amino  nitrogen  and  imidazole  nitrogen  is  formed  and  Alogk  is  negative. 

It  is  interesting  to  observe  that  unlike  normal  observation.  Alogk  for 
[NiA.Hist]  complex  is  less  negative  than  for  [CuAHist]  complex.  Similar 
observation  is  made  in  cases  in  [MA.Histamine]  complexes  also.  The  prob¬ 
able  reason  could  be  that  as  in  the  case  of  [Cu(bipy)x  (Ha0)a]  complex. 
[CuA.L(HeO)s]  (LwHlst  or  Histamine,  coordinating  from  aromatic  nitrogen 
as  blpyridyl)  also  has  a  cie  structure.  Hence  in  the  formation  of  [Cubipy  L] 
from  [Cu(bipy)  (H^O),].  the  ligand  L  gets  coordinated  at  one  equatorial  and 
one  axial  position.  Due  to  Jahn  Teller  effect,  the  Ugand  L  is  strained  and 
the  value  of  logk^A  is  lowered,  resulting  in  more  negative  Alogk  value 
than  in  oaae  of  [NiAL],  wherein  this  effect  is  not  operative. 

This  may  be  extended  as  a  probably  reason  why  Ni(II)  is  not  preferred 
in  the  metalloenzymea.  involving  a  ligand  with  Histidine  like  coordination 
and  another  0~-N  coordinating  peptide  or  0*-0*  coordinating  phenolate. 
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COMPLEXES  FOR  THE  STUDY  OF  CADMIUM  BINDING  SITES 


Robert  A.  Bulman,  Denise  Higham,  Jeremy  K.  Nicholson  and 
Peter  J.  Sadler* 


•Department  of  Chemistry,  Birkbeck  College,  University  of 
London,  'Malet  Street,  London  WC1E  7HX,  UK. _ 

1 1 *Cd  NMR  studies  at  44  and  88  MHz  of  a  new  amino  acid 
derivative  of  EDTA  will  be  presented.  The  ligand  is  highly 
unusual  in  providing  a  wide  variety  of  binding  sites  for 
cadmium  ions  which  are  in  relatively  alow  exchange  on  the  NMR 
timescale.  Further  curiousity  arises  fro*  the  observation 
that  three  of  the  1 1 *Cd  nmr  signals  exhibit  similar  chaadcal 
shifts  to  those  of  the  natural ly-occuring  cadmium-binding 
protein  metallothionein.  Moreover  they  also  show  hceoeuclear 
ll,Cd-l,,Cd  spin-spin  coupling  »  the  first  example  in  a  model 
system. 
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THE  REDUCTION  OF  OCTAETHYL-AND  TETRAPHBNYL— 
PORPHINATO,  PLATIITON(IV)  CHLORIDE  BY  PIPERDINE 

Barry  Schwartz  and  Saul  I.  Bhunack 

Vi llano va  University,  Vlllanova,  Pa.,  USA,  190S5 


Synthetic  metal  porphyrins  are  useful  models  for 
the  study  of  the  redox  and  coordination  chemistry  of 
biological  porphyrins  such  as  hemoglobin  and  chlorophyll. 
The  reaction  between  six  coordinate  octaethyl-or  tetra- 
phenyl-porphlnato  platinum  (IV)  chloride  (Pt ( IV )OSPCl2 
and  Pt(IV)TPPClg)  and  piperidine  results  in  the  reduct¬ 
ion  to  the  corresponding  four  Coordinate  Pt(II)  por¬ 
phyrin,  n  two  electron  transfer.  The  reaction  is 
first  order  in  both  reactants  in  the  initial  stages, 
but  after  the  reaction  is  abont  SOX  complete  the 
kinetic's  become  complex.  The  second  order  rate  con¬ 
stants  are  about  3  x  10-*  M-1  sec-1  and  6  x  10-*  m_1 
sec~A  respectively.  Temperature  studies  showed  the 
reaction  to  be  endothermic,  with  AH  "  IE  heal /mole  foe 
both  complexes. 

ESR  studies  failed  to  show  any  evidence  of  a 
Pt(III)  intermediate  or  a  piperidine  radical.  In 
addition  no  initial  porphyrin-piper Idlne  molecule# 
complex  was  observed.  The  entropy  of  activation  Is 
-33  eu  for  both  complexes  which  is  indicative  of  an 
outer  sphere  reaction. 

Hass  spectrometry  identified  pyridine  as  the  oxida¬ 
tion  product  of  piperidine  for  the  PtdVKWCb  reaction. 
Thus,  the  reduction  of t three  molecules  of  Ft.(IV)0*PCl2 
will  oxidise  one  piperidine  molecule.  The  intermediate 
oxidation  products  of  piperidine  are  thought  to  increase 
the  complexity  of  the  reduet Ion  during  the  later  stages. 
This  process  is  different  from  that  observed  for  th* 
U(UiyTPf*Sl  reduction*.  ' 

1.  3.  Del  Qaudlo  and  6.N.  LaMar,  3,  Am.  Cbem*. 
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THE  EI£CTRCHIC  STHCJCTUHE  Of  PLABAR  PALLADIUM  CCMPUDCBS 
ABB  !TOEIH  BIOLOGICAL  ACTIYITT 

L«B«  Masalov.  S.A.  Kravtsova,  A. A.  Voityuk 

Institute  of  Inorganic  Chemistry,  Siberian  Branch  of 
the  USSR  Academy  of  Solano  as,  Novosibirsk,  QB8R 

FThe  results  of  a  quantum  chemical  and  X-ray  apaot- 
ral  study  of  els-  and  trans-isomers  Pd(BHj)^Cl2» 
Pd(glH)^!l2  and  PdCgl)2  and  of  the  compounds  Pd(gi) 
(glH)Cl  ,  Pd<BH5)4Cl2  and  X2PdCl4  are  oonaldered.  The 
electronic  structure  oaloulations  mere  performed  by 
the  a ami empirical  IBBO  method.  The  profile  of  the 
X-ray  ClKp  -spectrum  mas  found  to  depend  on  the 
mutual  arrangement  of  the  Cl  etona  and  can  be  used  to 
establish  the  ole-  or  trana-oonfiguratlcn  of  the  eon  - 
pounds.  According  to  the  oaloulations,  the  change  in 
the  short  mere  intensity  of  tits  spectrum  corresponds 
to  the  change  of  the  Cl  Jp  AO  contribution  to  the 
occupied  antibonding  HO  and,  henos,  can  be  used  for 
prediction  of  changes  in  the  Pd-Cl  bond  strength  in 
other  complexes. 

The  MLfi  2  spectrum  characterises  the  extent  of 
partioipstioa  of  the  4d  AO  of  the  natal  in  the  no 
of  the  o  onyxes.  The  profile  of  the  apeetrum  depemda 
noxfcedly  on  the  oharhe  on  the  central  atom.  The  Ob¬ 
tained  experimental  and  ealoulated  results  shorn  the 
charge  on  the  natal  ini  the  complex*  to  inorsass  on 
going  from  a  cis-  to  a  trans-isomer. 

On  tits  basis  of  these  results  the  relationship 
between  the  biological  activity  of  the  complexes  and 
their  electronic  structure  is  considered. 


chrouwuOu)  counjaaa  or  glutathione 

H.  Abdullah,  I.  Barrett,  and  P.  0 ‘Brian 

Department  of  Chemistry,  Cbeteee  College,  University  of  London,  Uanresa 
Road,  London,  SV3  gUC  United  Xbudotn. 


The  Glucose  tolerance  Factor  (GTF)*  Is  a  ohroadum(lll)  complex 
believed  to  enhance  the  activity  o f  insulin  by  acting  as  a  cofactor.  It  has 
boon  Isolated  Cram  a  number  of  systems  but  meet  notably  Brewer's  yeast. 
Analysis  of  material  from  yeasts  iadioates  tbs  major  components  to  be 
obreoaiuiaCin),  glyeine  and  oyatelne  together  with  glut node  aiid  nicotinic 
aeMe.  The  amino  adds  involved  are  the  components  of  the  naturally 
occurring  tri-peptide  glutathione  (GSM  or  H#L*). 


Dm  effectiveness  of  GIT  la  ueueBp  aaeeesed  in  an  isolated  adipocyte 
cell  system1.  Glucose  uptake  by  the  oeUs  la  maeaured  in  the  presence  and 
abaanea  of  GTF  and/or  insulin.  Active  GTF  preparations  stimulate  glucose 
uptake  by  the  oella  in  the  presence  of  taaufln:  but  it  is  important  to  note 
that  in  the  abaanea  of  insulin  matched  tam  is  unaffected.  GTF  is  thus  not 
insulin  mimetic  but  insulin  potentiating.  The  mechanism  of  this  proosss  is 
at  present  unknown  and  studiee  are  hampered  bf  the  fact  that  Little  la 
known  of  the  structure  of  GTF.  Although  nnmplema  of  chromium(ni) 
showing  GIF  behavior  have  been  synthesised,  pone  of  these  have  been 
characterised.  An  uMbaraotariaed  obramiwmfllQ  complex  of  glutathione 
and  nicotinic  acid  shows  remarkable  activity  in  tn  vttve  test  systems*.  Wo 
wish  to  report  the  synthesis  and  obamstetiasUon  of  a  number  of 
CaH/CrflH)  complexes;  these  are  the  first  such  oomplaxaa  to  be  prepared. 

Three  Afferent  kinds  Of  complex  have  boon  synthesised:  a  bls- 
gluUtMono  complex  X«(Cr(H#L){H*L)],  mixed  complexes  with  the  amino 
odd  L-eyateine.  L-gl  itaiMc  add  end  U-aapartis  netd  UCKKsLKMZ-)] 
(Ate-)  is  the  dianion  of  the  sHUna  said)  end  e  aimd  complex  with  glycine 
»WCr<H^H«h«-(OM».  All  theee  bemgtee.s  exhibit  antntenss  UV  Charge 
transfer  bend  wbleb  Ip  ofaereelerletle  of  e  Cr-t  bend.  IBe  suipfaydryf  to 
sbi  eshma  Bsatege  andergaai  an  >  nit  gdgjp m I  hpdmgrs**  the  complexes 
have  been  ahur*a*e«a»i  by  stsmsatbl  and  thernsngisviutstrio  analysis. 
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ELECTROSTATIC  EFFECTS  IN  METALLOf ROTEIR  ELECTRON  TRANSFER: 

A  COMPUTER  GRAPHICS  STUDY  OF  THE  INTERACTION  BETWEEN 
PLASTOCYANXN  AND  CYTOCHROME  c 

Hana  C.  Fr»mn, 1  Elisabeth  D.  Oetxoff*  and  John  A.  Tsiner* 

1  Departaent  of  I  nor  (an  lo  cheolatry,  Uni  varsity  of  SydMy,  N.8.W. 
2006,  Australia.  1  Department  of  Hoiaoular  Biology,  Research 
Inatltuto  of  Sorippa  Clinic,  La  Jolla,  CA  92037 ,  U.S.A. 


The  Cu-protoln,  plastocyanin  (M.W.  •  10,500),  has  an  essential 
role  in  photosynthesis  as  an  electron  carrier  between  Photo- 
systeos  11  and  I.  The  bloXoplasl  aleotron  donor  to  plastocyanin 
is  a  aee brans -bound  hens  protein,  eytoehrene  f  Ot.Wi  •  30,000). 
Electron-transfer  free  a  related  protein,  ay  Cochrane  o  (H.V.  - 
12, *00) ,  to  plastocyanin  in  aqueous  solution  has  soie  short- 
cceinfa  as  a  aoOel  far  the  biological  systea,  but  to  a  well 
doeunented  reaction. 

In  order  to  test  t‘>e  hypothesis  that  electrostatic  effect*  play 
an  ieportant  role  i.t  eleotren-tTanafer  between  netelloproteins, 
ue  have  aade  oalouletiena  of  the  electrostatic  potential  and 
field  at  various  distances  fron  the  eolecular  surfaces  of 
plssteeyanin  and  cytSdlWeni  e.  We  have  used  the  results  to 
direct  s  oenputer  (raphles  March  Tor  orientations  which  are 
likely  to  favour  aleotron  transfer  between  t Bo  noloouloe.  .. 

The  ooloulotlooo  aenyriaa  the  definition  of  the  •awrCaoa',  of 
a  aoleoule  ao  that  surfaoe'  apieh  la  accessible  to  a  probe  ephone 
with  «  l.*A  radius,  (U)  the  assldn—ni  of  partlal  ahonwk  to  the 
atonic  pcniUana,  mw-  *  data- bane  of  quant  uomsshaai  sally 
darlvod  partial  aharpss.  far  serious  types  of  aeiao^eetd  residue, 
and  (ill)  the  aalaulatton  of  the  aleotro-  atetie  potential  aoo 
field  M  olooaly  apooad  pelate  oe  the  'awrfaoa*  of  the  nslatuio 
and  at  variowo  dlstanana  -  61,  IA  ..,.UR  -  frpo  it.  tu  mult* 
of  the  aalcwlatieno  dee  displayed  as  oappMM  paunrotod  stereo- 
aoepic  dl  Mr—  la  «Mi  eeleM-eoded  arrows  rsprsasnt  the  a*c 
nltwdas  and  direst  leas  of  mo  pAMtrmtau*  fioM  oaMMO  .pt 
vsrlows  dl stance#  fron  the  oolwowls.  m 

The  calculations  )pvt  atoowri,  that  electrostatic  field  affacts  Me 
aipniTioent  even  'at  flit  anew  tt  \U  trim  toe  Mldoaidr  uwrfeeiee. 
Nepreaon tat ions  at  the  nol coulee  and  their  alaetrostatie  field 
veatoro  nay  be  nanipwlatad  ap  naans  of  aappwdM  fpopMoo  to  pro- 
dwoa  ortantabdqna  la  onion  thS  AonplnMataertf  t  Quota  toaioc- 
treatatle  flalda,  as  wall  aa  the  opportunities  tor  ppMUlpn* 
bands  and  far  alaetrostatie  iwtaractiaoa  tatwaan  aide- aha  tea,  mo 
plooslUa. 

A  naobw  of  ppppotM  pa—rotod  ataraaaaapi*  calaur  tutu—  MU 
ao  dtaplapad. 
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THE  PBOUNS  RESIDUE  M  tk  '  BREAK -POINT '  IN  COMPLEXES  OP 
OLIGOPEPTIDES  WITH  COPPER  (II) 


Henryk  Koslowski,  Grazyna  Pormicka-Koxlowska  and  Leslie  P.  Pettit. 

Institute  of  Chemistry,  University  of  Wroclaw,  50-383  Wroclaw, 
Poland, 

Department  of  Inorganic  and  Structural  Oisaistry,  The  University, 
Leeds.  L£2  9JT,  U.  K. 


Insertion  of  a  proline  residue  into  the  second  or  third  position 
of  a  tetrapeptide  chain  divides  the  molecule  into  two  fragments 
which  are  potentially  able  to  co-ordinate  independently  with  a 
aetal  ion.  What  is  aora,  the  prpline  residue  encourages  s  beta-turn 
in  the  peptide  chain,  particularly  when  in  the  second  position,  with 
the  result  that  the  two  ends  of  the  chain  are  encouraged  to  adopt  a 
conformation  favourable  to  Joint  chelation  to  e  natal  ion  auch  as 
copper(II) .  Otis  naans  that  copper  can  lock  the  peptide  into  the 
biologically  important  'bent1  conformation.  This  oould  provide 
a  role  for  copper  in  the  activity  of  soma  neuropeptides  and  endo- 
norphins. 

To  establish  the  chanloal  basis  of  these  suggestions  we  have 
studied  the  nagger  rasp) area  of  the  following  famiUeg  of  Uganda, 
using  po  tantieme  try  and  W,  visible,  CD  and  WE,  spectroscopy i 

Pro-OlyOlyGly ,  Cly-Pro-Glyoly,  dydy-Pro-Oly  and  ClyOlyGly-Pro, 
Sax-ciyOlyGly,  Gly-Sar-Glyoly .  GlyCly-Sar-Oly  and  cayOlydly-Eari 
Pha-Pio-Slycly ,  Gly-Pro-Phe-Gly  and  Qly -Pro-Gly-Phe ; 

Tyr-Pro-qlyGly.  Oly-Pro-Tyr-dly  and  01y-Pr«-<ny-Tyr  together  with 

the  naturally  oceuxiag  psgtaljha  gslsnostatiw,  .frroHIaa . giy-MB,) , 

thyrotropin  re  leasing  factor  (»y*^u«Oly-»BJ  sad  nssumnnhli 
(Tyr-Rro-Jhe-Pro-Oly)  together  with  its  coapflnent  peptides. 

The  results  oooflm  the  specific  effect  of  a  proline  residue  on 
a  peptide  chain.  Co-ordination  starts  with  the  nitrogen  of  the 
tsrsdoel  aaioe  group  .md  the  first  peptide  pro  toe  »  ionise  is 
generally  tbs'  peptide  proton  of  the  O-tsSWinal  sMUo  sold  to  Corn 
a  large  chelate  ring  spanning  the  two  saw  of  the  «s«fcap*f>tlae 
chain.  ,!f  , 

The  results  ’"sod  their  tijpllottttw*'  will  bs  discussed.  *  ' 


1) 

3) 

3) 
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THE  COORDINATION  CHEMISTRY  OF  MICROBIAL  IRON  TRANSPORT 
Kenneth  N.  Rajflgond 

Departaent  of  CheMlstry,  University  of  California,  Berkeley, 
California  94720  USA 


Iron  Is  the  only  transition  seta!  for  which  wall-defined  bio¬ 
logical  uptake  and  transport  processes  have  been  characterized. 

The  need  for  such  processes  Is  due  both  to  the  ubiquitous  role  of 
Iron  In  blotogy  and  to  Its  profound  Insolubility  as  the  hydroxide  of 
aqueous  Fe(IlI).  For  bacteria,  fungi  and  other  Microbes,  the  solu¬ 
bilization  and  cellular  absorption  of  Iron  takes  place  using  a  class 
of  Fe(  I  ID-specific  complexlng  agents  called  slderophores.  The  co¬ 
ordination  chaMistry  and  function  of  several  of  these  agents  Mill 
be  reviewed. * 

There  are  Many  different  slderophores  known  and  several  types 
of  transport  behavior  have  been  characterized.  Me  have  used  Metal- 
substituted  [Cr(lII)  for  Fe(III)},  klnetlcally  Inert  slderophore 
complexes  to  probe  some  of  the  Mechanistic  features  of  Fe(III) 
transport  Into  the  Microbial  cell.  Me  have  also  used  6a(III)  sub¬ 
stitution  to  probe  the  possible  Involvaaumt  of  reduction  In  the 
release  of  Iran  by  the  slderophore.  Recently  synthetic  slderophores 
have  been  prepared  In  which  certain  Molecular  freoMents  are  the  sane 
as  the  Modeled  slderophore.  CoaplcMS  of  these  ligands  are  then 
used  to  detenalne  how  the  Molecular  recognition  process  works  for 
those  slderophores  for  which  there  are  specific  receptors  on  the 
Microbial  MMhiana  surface. 

The  solution  equilibria  and  exchange  kinetics  of  slderophore 
coMplent  era  being  studied  In  order  to  ddtornlee  the  intrinsic 
llaltatlohs  of  Iran  exchange  processes  el  th*  rotate  to  Microbial 
Iran  transport.* 


1.  k.  n.  Raymond,  6.  Miller  dud  t.  F.  tetzanke.  Topic*  In  Gamut 
Chealstry,  tot.  123, 1*4. 

2.  V.  L.  Nearer*,  M.  R.  Harrla,  8.  B.  Mono.  C.  <1.  Carrene  and 
K.  N.  Nyasnd,  J.  Aa.  Chaa.  Sec.  1883,  1%.  4813. 
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auoncAL  amd  bioujciou,  nonnas  or  rttk^tdroxamate 
RUIcncM 

Thoneii  faery  and  Richard  K.  Olaan 

Utah  Stata  University,  Oepartaaat  of  Cheaietry  *  Biochemistry, 
Logan,  Utah  $4322 


Farrlchrona  la  a  tr lhydroxanata  paptida  type  aldarophora  for 
aavaral  microorganisms.  Ua  hava  now  obcalnad  retrohydroxanata 
farrlchrona  by  chantcal  aynchaala.  to  thla  aolecule,  tha  thraa 
-Oft-  and  -MOB-  function*  hava  been  ravaraad  In  tha  hydroxanata 
containing  aide -chain*.  Examination  of  nolacular  nodal*  augga*tad 
that  thla  darlvatlve  night  mimic  tha  biological  action  of  farrl- 
chrona. 

Tha  racro  darivatlva  wa  conparad  to  farrlchrona  la  thraa  in¬ 
dependent  assays.  It  was  Indlatinguiahabl*  iron  farrlchrona  aa 
a  growth  factor  for  tha  auxotroph,  Arthrobsctat  tarraaana.  ovar 
a  thouaand-fold  concentration  rang*.  Mo  detectable  difference 
la  tha  two  compounds  ana  observed  in  thalr  ability  to  ancagonlae 
tha  antibiotic  action  of  albonycin  againat  BncUlwa  sub till*. 
Finally,  tha  Fa-59  labelled  coapounda  warn  conparad  la  thalr  ef¬ 
fectiveness  aa  ferric  icnophorea  tar  tha  fungus,  DatUaao  aohaaro- 
CSBft*  Although  the  ahapaa  of  the  uptake  curves  ware  sonawhat  dif¬ 
ferent,  tha  retro  darlvatlve  mas  as  least  aa  effective  aa  farrl¬ 
chrona  during  the  initial  phaaa  of  uptake.  The  rata  of  iron  up¬ 
take  was  not  dlalsiahed  upon  addition  of  farrlchrona  A,  demonstrat¬ 
ing  that  tha  retro  conpound  atlllaaa  tha  farrlchrona  uptake  system. 

In  contrast,  d*eaathylretrohydrtrr>nate  farrlchrona,  in  Which 
thn  thraa  methyl  groups  surrounding  tha  Iran  axe  replaced  by  hy¬ 
drogen*,  abound  aa  activity  with  £.  tarraaana  and  ana  not  an  af¬ 
fective  aldarophora  for  0.  tnhsaroaana.  daaonatratlnt  that  tha 
natiiyl  groups  are  saaantJai  far  biological  activity. 

la  spite  of  Aa  biological  activity  of  ratrohydroxamata  far¬ 
rlchrona,  m  unexpectedly  found  siptlf  leant  differences  ta  chaa- 
ical  propmrtiae  Ann  conparad  ta  farrlchrona.  In  particular.  It 
appears  ta  be  a  such  weaker  chelator  of  IronflZI)  as  shown  by  tha 
sanaltlvlty  of  tha  visible  spectres  to  pB  and  tha  ability  of  0.02H 
•«hy1  anaflaaiaatatraacatita  to  ecapata  far  ita  iron,  ahlch  is  not 
tha  caua  for  farrlchrona. 

ha  conclusion,  ratrobydrocanate  farrlchrona  la  tha  first  chan 
ically  aynthaaiaad  aabat*ace  that  aaattly  ainica  tha  biological 
aatfptjip  at  ferrlohrana,  aM  this  aoafc  affara  «  wa*  ta  the 
mirant  ****  arally  affective  la  tha 
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THERMODTNAMIC  AMD  MECHANISTIC  STUDIES  OF  IKOM(III)  HYDROXAM1C  ACID 
COMPLEXES  RELATING  TO  IRON  BIOAVAILABILITT 

A.  L.  Cruwblls*  and  L.  Fiah 

Duka  University,  Department  of  Chemistry,  Durham,  WC,  PSA,  17706 

Although  iron  ia  the  fourth  Boat  abundant  element  In  the 
earth's  crust,  its  bioavailability  ia  United  due  to  the  low  solu¬ 
bility  of  the  aquo  ion  in  neutral  nedlua  caused  by  hydrolysis.  In 
order  to  acquire  this  essential  alauant  aerobic  and  facultative 
aerobic  mlcroorganlasu  utilise  lron(ItI)-spaciflc  chelating  agents, 
called  sideropborea .  The  function  of  these  alderophores  Is  to  sol¬ 
ubilise  the  Iron  by  fornlng  an  lron(III)  couples  which  is  transpor¬ 
ted  to  the  cell  where  the  iron  la  released.  Two  classes  of  sldero- 
phores  have  been  identified  baaed  on  the  structure  of  the  iron 
binding  site:  catechols  and  hydroxsnlc  acids.  There  is  sowe  evi¬ 
dence  that  thiohydroxaaic  acids  nay  be  a  potential  neetier  of  the 
class  of  alderophores . 

Kinetic  and  thermodynamic  data  will  be  presented  for  Iron  che¬ 
lation  by  synthetic  hydroxaeic  acids,  1UC(0)II(0H)R,,  and  thfohy- 
drossalc  acids,  RiC(3)S(0E)Ki,  and  for  couples  dissociation.  Di¬ 
rect  comparisons  will  be  nade  to  detamlne  the  influence  of  the 
]>C«8  donor  group  in  the  thiohydroseuic  adds  relative  to  the  >t>0 
donor  group  In  the  hydroxsssic  acids  on  the  kinetic*  and  aacbanlaau 
of  couples  format loo  and  dissoctstlon.  Thsso  results  will  he  re¬ 
lated  to  possible  blosvsllabillty  pathways  available  to  tho  natural 
alderophores  and  to  the  potential  efficiency  of  the  thlohydroxjeaat# 
nolaty  as  a  biological  irnS  transport  binding  alts.  For  axaapls, 
the  kinetics  and  thermodynamics  of  lron(Tll)  chelation  and  couples 
dissociation  for  (X  «  8,0)  have  been  in¬ 

vestigated.  Comparative  results  between  the  0  and  S  hydrcncaaata 
systems  mny  be  eianierftsj  as  follows:  1)  the  thioHydrottulc  add 
ligand  forma  a  more  stable  couples  in  acid  uediuu;  D  formation 
rates  on  FO(HiO)»  m A  Fa (K«0) ,0H*+  art  comparable  for  both  li¬ 
gands;  3)  Iron  (IT!)  complexes  of  both  Uganda  undergo  aquation  via 
parallel  acid  dependent  and  add  Independent  paths;  and  A)  aquation 
by  olthnr  path  It  WO  tinea  slower  for  the  thiohydrosaadc  acid  eeOf* 
plea.  The  mechanistic  implications  of  these  and  other  Alta  will  bt 
discos sad. 

Kinetic  data  for  iron  exchange  twoetliW  bstwwin  hogadeatate 
chelators  (siderophorae  and  arniaecarbwcylatee)  will  be  presented 
elom  with  drtdwnee  for  catalysis  of  tbetb  exchange  reactions  by  ’ 
none-  and  hideouts  ligands  of  biological  tiAmoKea.  These  results 
will  he  discussed  ia  relationship  to  possible  noebool  ana  for  iron 
eac hongs  related  to  eldetcphort  mediated  iron  bioavailebillty. 
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COORDINATION  ISOMERIZATION  IN  THE  GALLIUM  COMDEX 
OF  DESFERRIFERRIOXAMINE  B 

Brandan  A.  Borolas  and  Kanneth  N.  Raymond 

Department  of  Chemistry,  University  of  California,  Berkeley, 
California  94720  USA 


Oesferrlferrl examine  B  (Oes feral®)  Is  a  natural  ferric  Ion 
complexity  agent  or  slderophore1  produced  by  Streptomyces  pllosus. 
and  Is  currently  used  In  the  clinical  treatment  or  Individuals  with 
either  acute  or  chronic  Iron  overload.  It  Is  a  trlhydroxamlc  acid 
that  yields  a  cationic,  six-coordinate  complex  upon  metal  blndtng 
at  neutral  pH.  It  had  been  show*  that  the  Cr,+  complex  of  desferrl- 
ferrloxemlne  B  exists  as  a  mixture  of  two  (or  more)  geometrical 
Isomers.1  It  was  also  suggested  that  only  five  of  the  eight  pos¬ 
sible  geometric  Isomers  were  s tori cal 1y  possible.  However,  an 
additional  Isomer  has  recently  been  Isolated  and  It  has  been  shown 
that  eight,  not  five.  Isomers  are  actually  possible.*  The  ferric 
complex  presumably  exhibits  the  sane  coordination  Isomerism  but, 
due  to  the  kinetic  lability  of  high-spin  ferric  complexes,  those 
Isomers  cannot  be  Isolated. 

Me  have  performed  1  ‘C-NMR  measurements  on  the  6a,+  and  A1 ,+ 
complexes  of  desferrlferrloxamlne  B  and  have  found  that  only  two 
significant  Isomers  ere  observed  In  both  cases.  Possible  assign¬ 
ments  of  these  Isomers  are  discussed  based  on  the  observed  chemical 
shift  data.  Furthermore,  the  observed  rate  of  Interconversion 
between  the  Isomers  of  the  Sa,+  coaplex  was  determined  In  MeQH 
solution:  kop*  -  75(6)  s’1  with  AHf  ■  17(1)  kcal/nol,  and  AST  « 

9(3)  e.u. 

Additional  experiments,  aimed  at  Identification  of  the  Isomers 
and  elucidation  of  the  Imerlzatlon  mechanism  In  aqueous  solution, 
will  be  discussed. 


1.  K.  N.  Raymond,  G.  MBIler  and  B.  F.  Hetzanke,  Topics  In  Current 
Chemistry,  Vol.  123,  Sprtnger-Verlag,  1964. 

2.  J.  Leong  and  K.  N.  Raymond,  J.  Am.  Cham.  Soc.  1975,  97,  293. 

3.  G.  HUlIer,  M.  Keller-Schlerleln  and  K.  N.  Raymond,  submitted 
to  J.  Bacteriology. 
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I RON (III)  COORDINATION  CHEMISTRY  OF  LINEAR  DIHYDROXY6ENZOYL- 
SERINE  POLYMERS  DERIVED  FROM  ENTEROBACTIN 

David  J.  Ecker,  Sylvia  C.  Liu,  Chiu  Y.  Ng  and  Kenneth  N.  Raymond 

Department  of  Chemistry,  University  of  California,  Berkeley, 
California  94720  USA 


Under  conditions  of  nutritional  Iron  stress  enteric  bacteria 
produce  enterobactln,  a  Ion  molecular  weight  Iron  chelating  agent 
(slderophore) ,  for  the  purpose  of  solubilizing  extracellular  Iron. 
Enterobactln  1$  a  cyclic  trlmer  of  dlhydroxybenzoylserlne  (DHBS) 
residues  linked  by  ester  bonds.  Sequential  hydrolysis  of  entero¬ 
bactln  gives  OHBS  linear  trlmer,  dimer  and  monomer,  all  of  which  are 
capable  of  complexlng  ferric  Ion.  These  products  were  Isolated  from 
the  culture  supernatant  of  E.  coll  by  DEAE  sephadex  chromatography 
and  preparative  electrophoresis?  The  Iron(III)  coordination  chem¬ 
istry  of  each  compound  was  studied  by  CD  spectroscopy,  spectro photo¬ 
metric  and  potentlometrlc  pH  titrations  and  EDTA  competition 
experiments.  The  CD  spectrum  of  the  ferric  linear  trlmer  agreed  In 
all  major  features  with  the  CD  of  ferric  enterobactln,  suggesting 
the  same  (A)  metal  Ion  absolute  configuration.  Protonation  constants 
for  the  ferric  linear  trlmer  are  7.1,  5.2  and  3.9;  higher  than  the 
values  for  ferric  enterobactln. 


SIDERQPHORE  ACTIVITY  OF  FERRIC  HYDROXAMATE  COMPLEXES 


Samuel  J.  Goldman,  Peter  J.  I  a— ere,  and  Joann  Sands ra-Loahr 
Portland  State  University,  Portland,  Oregon,  USA  97207 

Jeffrey  E.  Plowman  and  Thonas  M.  Loehr 

Oregon  Graduate  Center,  Beaverton,  Oregon,  USA  97006 


Schlsokinen,  a  dlhydroxaaute  derivative  of  citric  ecld,  la  the 
slderophore  produced  by  several  strains  of  Amabeena  cyanobacteria , 1-3 
In  the  ferric  schlsokinen  complex  the  iron  appears  to  be  chelated  via 
the  o-hydroxycarboxylate  group  of  the  citrate  moiety  as  well  as  the 
two  hydroxasute  groups. ^  Evidence  for  this  bexadentate  structure 
comes  from  comparisons  of  the  behavior  of  ferric  schlsokinen  and 
ferric  acetyl schlsokinen,  a  compound  In  which  the  citrate  hydroxyl 
group  has  been  modified  by  acetylation.  At  neutral  pH,  ferric 
schlsokinen  has  an  absorption  spectrun  characteristic  of  a  citrate 
dihydroxanate;  its  molecular  weight  and  electrophoretic  nobility  are 
characteristic  of  a  Is l  complex.  Ferric  acety lschlsoklnen ,  on  the 
other  hand,  has  an  absorption  Spectrum  characteristic  of  a  trlhydrox- 
anata;  Its  molecular  weight  and  alec  trophoretlc  nobility  ere  Indica¬ 
tive  of  the  formation  of  a  (ferric). (acetylschlsoklneolj  complex. 
Thus,  carboxylate  coordination  la  only  favored  whan  the  c-hydroxy 
group  can  provide  a  chelate  ring. 

Different  ferric  hydroxanate  coaplaxas  vary  In  the  effectiveness 
with  which  they  promote  iron  uptake  in  Aaahsi&i.  Acatylschlsoklnen 
la  active  in  the  sane  concentration  range  as  schixoklnen. *  Aerobec- 
tln,  a  citrate  dihydroxsnsts  with  two  additional  carboxylates , 
requires  a  10-fold  higher  concentration  to  approach  the  sldaropbora 
activity  of  schixokiaan. *  Farrloxamisa  B,  a. ferric  trihydroxsnata, 
is  essentially  inactive.  A  comparison  of  the  structures  of  these 
four  compounds  Indicates  that  a  common  feature  required  for  sldaro¬ 
pbora  recognition  any  be  tbs  presence  of  two  -P(0S)-C(O)-caj  groups 
in  the  iron  coordination  environment. 

1.  F.B.  Slmpaon  assd  J.B.  Mail  ends,  J.  Phycol.  1976,  J2.44. 

2.  P.J.  leant  end'd.  Saedara-Lovhr,.  J.  Bacteriol.  1912,  l^l.  2*8. 

3.  S. J.  Goldman,  P.J.  banners,  M.g.  Betpaa,  sad  J.  Sandera-Loehr, 

J.  Beeteriol.  in  preea.  ^ 

4.  J.B.  Plowmen,  T.M.  Loehr,  S.J.  Goldman,  and  J.  Sandara-Loaht , 

J.  Inorg.  Bloc hen. ,  in  press. 
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PH -METRIC  EVIDENCE  ON  nETAL-PEPTIDE  NITROGEN  LINKAGE 
IN  THE  COMPLEXES  OF  SCflE  OLIGOPEPTIDE  DERIVATIVES 

fimJj»vag 

Department  of  Chemistry,  Hindu  Collage  (Rohilkherrd  Univ¬ 
ersity),  floradabed-244001 ,  India 


Elucidation  of  structures  of  natal  pap tide  complex- 
aa  in  aqueous  solution  ia  of  considerable  attraction  in 
view  of  their  importance  aa  nodal  system*  in  biological 
atudiea.  Investigations  on  acne  oligopeptide  derivatives' 
(H-L),  diglycins-M.N -disc Stic  aeid  (2G0A),  tri glycine <41, 
N-d lac etic  acid  (  3G8A  },  and  tetraglyclne~N,N~diacetic 
acid  (  4GDA)  with  transition  natal  lane,  Co**,  Ni*t,  and 
Cuat,  carried  out  in  solution  using  pH -metric  n easier  ana, 
nta  and  ir  spectral  studies,  have  yielded  interesting 
informations.  The  pH  vs  noise  of  alkali  used  poo  nala  of 
ligsnd(j)  curves  of  til  metal-ligand  systems  (below  e-3) 
and  the  ix  spec tea  have  indicated  the  formation  or NHL 
(with  terminal  unionised  car boxy lata)  and  HL”  epee iae 
(whose  n**ia  the  transition  natal  ion) ,  involving  the  am¬ 
ino  nitxogan-diaeatlo  aeid  carbaxylataa  (and  anido; card- 
only  with  tan  natal  iona)  in  coordination. 

An  inesaoaa  in  j  values  beyddd  3.0  nay  be  ax pse tad 
due  to.  aithar  eonplax  hydseiybie  or  proton  removal  find* 
the  peptide  nitrogen  ( free  dissociation  or  diaelaoaaant 
due  to  cemplexetion).  On  the  basis  of  'ir  ' spattra,  the 
authored  have  suggested  the  metsl-pdptfild  nitrogen  bindi¬ 
ng  in  the  canplaxoe  fwsaed  s*ov*  jm3 

system  where  they  observed  the  existence  of  N*L(Wi)*M, 
while  the  aaaoeiatidn  of  0***  'ton  with  the  bdtalspta*  ppp- 
aars  to  be  nova  radian  phis'  ’ 1 1  baoauaa  of  high  pK  yalusaof 
paptida  hydsdgan.  Thus,  applying  the  pravieue ly’daeerfb- 
ad  aathad,  s  apdlfiad  pH-ndtrlc  evidence  has  boon  press , 
■tad'  to  axanina  notot-paptlii  nttrogsn  biiM|lrtft  ItT  suth 
systems.  The  study  has  been  extended,  also,  to  thaae  oo- 
aplOK  ayataaa  where  ir  tpsatsa  wasp  not  aeasursd  due  „to, 
incomplete  forwatian  df  the  eonplax  opecide  a»  «he  ortho* 

CaHw,  l|oh)  *'“'|»ith  48ff.il  involving  ana  ar'Wapqiftida  nil 


n  i  mm  t 

involving  a>t'  W;W>'  ptfrftido  ndU 
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PUPAMnON  AM  MCTKALCHAIUCnXISATION  or  Oa(B)  COMPLEXES 
OP  SMB  BOUXBCAU.Y  ACRVB  OftSAMC  CKBLATMO  AUNTS 

MwwiBAOiH  urt  Satan  dra  K.  Jala 

DaparUaant  of  Ctenlatry.  UnWorottjr  of  Dolbl.  1MM-U00«t.  ladta 


Cu(D)  snaplmi  of  MrtogtoaMy  mUm  Mgaada.  mb  a*  8- 
ao»tylpjT^o^4-4tan»th7*-3-thtooon*mrt»ao»no  mi  a^ootf^rUini* 
4<*-n>olhylp4>orhBaylV3-U»lo»onAoort»»«on»,  bavo  bMt>  qrothtdaid.  tha 
imnl  (ttrouli  of  tbo  eowpliwi  proaarod  la  CulX,  «bm 
JMT.  a-.  Sr",  l-.a%000-  and  NOf  —4  lyAapraUwatad  form  of  too  aboro 
thtoaoodooobaaaaaa.  Cm^nM  bno  bm  M|r  ihwMUrtnd  bjr  Um  ala- 
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CIRCULAR  DICHROiSM  AW)  STRUCTURAL  STUDIES  OF 
NICKEL(II)  COMPLEXES  WITH  H-GLYCOSIOES  DERIVE)  FROM  KETOSES 

Taro  Tsuboaura,  Shloencbu  Vatw.  and  Sapao  Yoahikaaa 

The  University  of  Tokyo,  Hongo,  Bunkyo-ku,  Tokyo  113,  Japan 


rm  MMcrivm  or  alcaloios  with  com*(ii)  propionate 


Milan  Melnik1  and  Patrick  Shnrrnck2 

1  Dapartaant  of  Inorganic  Chemistry,  Slovak  Technical 
University,  CS  81237,  Bratislava,  Csechoalovskia. 

2  Department  of  Chemistry,  Oniveraitg  4a  Sherbrooke, 
SHERBROOKE  (Qutbec)  CANADA  JUt  2*1 


The  binding  of  aatal  Iona  to  aleelottn  la  a  eebject  of 
intarnat  bacauaa  of  the  biological  laportaoca  of  than*  com¬ 
pounds.  In  oar  effort  to  barter  understand  tba  oaCnre  of  me- 
tal-alcaloid  Interactions,  w  have  investigated  ternary  com¬ 
plexes  formed  by  Copper (11)  propionate  uttb  nicotine,  papave¬ 
rine,  caffeine,  theophylline  and  theobromine.  the  alcalolde 
react  with  copper  propionate  in  nethaoolic  eolation  to  yield 
adducts  «*>lch  acre  cherecterlaed  by  time  n  tel  and  thermal  ana¬ 
lyses,  a,  electronic  and  M  apaacra,  no  uell  ee  by  magnetic 


an  a  function  of  temperature. 


The  gaean  temp  tends  obtained  Hove  the  general  formal a 
Cn(CH/mdDM)Jk  (1  a  nicotine,  papaverine  or  caffelna).  A 
grsy-gtaoa  hyd  sated  bU(  thaapbinism)Cnpper(tt)  aim  be  lMli* 
tad,  bat  tbasbrsmias  dees  aat  mtbdbit  eMect  formation  under 
the  ebosm  aspsetasatel  eeaditlooe.  ; 


The  aslM  state  tUtnWU  tpMHK  If  8K«dXdW)l 
abeam  a  bead  ah  U  *r*amd  a  Shoulder  at  2.7  Room 

i  saparirare  M  apart ta  far  tba  pnadntail  ■  tbnpIPa  «N  conateceot  ■  - 
with  the  aapaa.tud  epia  of  f  v  1  for  Itmivt.  The  eacheiagd  in*  ■'* 
taractlaa  pntamatnrt  -  2  J  are  near  W  af  *.  tin  mill  proeoitt. 
a  car  relative  #>ich  ma  tamed  baemsm  a  2X  velussend  idle  f*a  «f 
anial  ligamds,  •-  •  - 


Tba  OapgerCtl)  oaapemmde  «b> b  tbiiphylleoe  -ami  theolsw  - 
alma  aban  bread  aad  uneymaatrinal  'WP/'hwatt-’  mttk  p  -  e  'Mb  *>• 

tiarna.  Tba  itfmeenre  af  theaa  tempt  s  mar  mht  «be  'meearel  amehe- 
niam  of  reactia*  M  portae  alaatgOa  mtUb  fogjulKtl)  nCit  %r  • ; 
diaamaaad.  <■?.  t«  '&*>• 
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OXOVANADIUM(IV) ,  HAHGANESE(tl),  IRON(III).  AND  COPPER(II)  COMPLEXES 
OF  lH-HEXAHYDADAZEPINE-i-THlOCAABOXYLlC  AC  10  2-[l-(2-PYRI0lNYL)- 
ETHYUlDENE]HYDRAZIOE:  SPECTRAL,  MAGNETIC .  ESR,  AND  X-RAY  STUDIES 


Y.K.  Bhoon 


Sri  Venkateswara  College,  Dhaula  Kuan,  New  Delhi-110  021  (Indie) 


John  P.  Scovlll  end  Denlel  L.  Klaymen 


Division  of  Experimental  Therapeutics,  Welter  Reed  Amy  Institute 
of  Research,  Washington,  DC  20307  (USA) 


Judith  L.  FI Ippen- Anderson 


Laboratory  for  the  Structure  of  Natter,  Naval  Research  Laboratory, 
Washington,  DC  20307  (USA) 


lH-Nexah*droazap1na-l-th1ocarhexyl1c  acid  2-{l-(2~pyrld1nyl)- 


were  obtained.  These  compounds  were  characterized  by  magnetic 
masureeents  which  were  perfomed  In  the  range  of  -19S*C  to  room 
temperature.  ESR  spectral  studies  were  carried  out  In  the  polycrys¬ 
tal  line  state  and  In  CHCU  solution  at  -19S*C  and  at  rooai  tempera¬ 
ture.  Consideration  of  the  magnetic  moments  derived  for  these  con- 
pounds  suggests  that  the  Nn(II)  complex  Is  octahedral,  whereas  the 
Cu(ll)  complex  has  square  planar  gaometry.  An  X-ray  study  es- 
tabllshad  the  structure  of  the  CFe(III)  2L*r  Ion  es  octahedral, 
with  tetrahedral  [Fe(lll)  CI4]'  at  a  countar  Ion.  Previously,  this 
complex  had  been  assigned  the  square  pyramidal  structure, 

[Fe(XII)  l~2Cr].3  In  contrast  to  tha  above  mentioned  complexes, 
where  L*  acts  es  a  singly  charged  trldentete  ligand,  in  the  oxovan- 
edium(iv)  complex  L"  appears  to  be  bldentefee,  with  the  pyridine  N- 
etom  noncoordinating.  IR  spectral  correlations  will  also  bo  dis¬ 


cussed. 
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1.  D.L.  Rinm,  J.P.  lesvfll,  J.F.  Bertoeevlch,  C.J.  Mien, 
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CHARACTERIZATION  OF  SOME  METAL  COMPLEXES  OF 
4-PHINYW-BIACETY1MONOXIME-3-TWOSEMPCARBAZON  (BMPTS) 

Ijalam  M.  MMtaifc  bwl  u.  Ahmad,  Ahmad  A-El-Asmy,  and  Megdy  M. 
Beckhiet 

Chemistry  Department,  Faculty  ot  Science,  Manaoura  Unlvaralty,  Egypt. 

Naw  matal  complex  of  tha  Utla  ligand  ware  prapared  uaing  alcoholic 
aolution  of  MX,  (M»Co<ll),  Nl(ll).  Cu(D).  Zn{H).  Cd(n)  and  Hg(li);  X«C1  or  Be). 
Tha  nature  of  the  aolida  that  bare  boon  Isolated,  as  wall  as  tha  method  of 
bonding,  has  boon  ascertained  uaing  spectral  (UV,  K,  NMR)  and  magnetic 
measure  manta.  Four  different  atruoturaa,  [M(BMPT3)X,]; 

[M(BMPTS-H)X  JV)};  [M(BM1-TS-*H)H,0};  and  [Co{BlfPTS-H),]  base  been 
isolated  and  oharaotarisod.  The  Ugand  coordinated  la  both  a  btdahtata 
and/or  tridantata  depending  on  tha  nature  of  tha  matal  salt  usad  and  the 
method  of  preparation.  Tha  bonding  site*  base  boon  eonflrrasd  by  Bt  and 
NMR  techniques.  Results  of  molecular  weight  determination  support  a 
monomeric  atructura  far  the  eomplexea  under  investigation.  Also,  the 
results  base  been  oomperad  to  toe  analogy  Uganda  and  its  matal  com¬ 
plexes  which  have  bean  reported ,J  oartior  from  our  Moratory. 

1.  Ei-Aamy,  kX.  and  M.M.  Mottafa.  /toyhadkan.  g,  691. 1963. 

2-  Moatafa.  MM.,  add  AJL  Kl-Aamy,  /  Otari.  Chews.,  It,  187,  1963. 
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A  GOLD(I)  CONPOOMD  COMTAIHIMC  AM  ISTXHIT1  ASSAY 
OF  SHORT  MRAL-MRAL  BONDS 

Ste n  Ahrlsnd.  Bertil  Norin  and  ike  OikUMos 

Inorganic  Chwi  stry  1,  Chanicel  Canter ,  University  of  Lund. 
Bo*  7 AO,  S-220  07  Lund,  Sweden 


In  solvents  solveting  via  soft  donor  atom ,  the  monovalent 
states  of  the  coinage  aatale  copper,  silver  and  gold  are  strongly 
■tabilisad  both  relative  to  the  metallic  and  to  the  higher  oxi¬ 
dation  states,  i.e.  the  d1®  electron  configurations  are  highly 
prof  or  red.  If  also  the  anions  present  are  soft,  this  tendency  is 
further  strengthened . 

Gold(I)  is  therefore  highly  stabilised  in  solvents  coordi¬ 
nating  via  the  soft  sulfur  atom  as  has  indeed  been  confirmed  by 
our  preparation  of  iodo-tetrahydrothlophene  gold(I) .  This  compound 
is  formed  when  a  gold  foil  is  treated  vith  a  solution  of  iodine 
in  tetrahydrothiophena  (TIT).  The  reaction  proceeds  quite  rapidly 
to  completion  even  at  room  temperature.  The  conditions  are  time 
very  different  from  those  encountered  in  a— sous  eolation.  Besides 
the  strong  solvation  of  gnld(t)  in  Ttt,  the  strong  coordination 
of  the  I  formed  contributes  to  the  easy  oxidation  of  the  metal. 

The  light  yellow  crystals  formed  hava  the  stoichiometric  com¬ 
position  Au(T*T)I.  The  structure  determination,  hy>  X-ray  diffrac¬ 
tion  at  200  K,  reveals,  hawovst,  tvgAu  atoms  of  very  different 
coordination.  One  is  bonded,  to  two  iodida  lama,  the  other  to  two 
1ST  molotules}  the  IHb-l  .and  B-Au-8  entities  srs  both  slmosr 
linen.  These  unite  aitenaste  through  the  structure  farming  a 
aig-sag  chain.  The  Ae-Au  distances  within  tbs  chain  are  quite 
short,  2.947(2)  end  2. 9*0(2)  A,  i.e.  only  slightly  longer  than 
the  iaterstenie  diet ease  of  2.S77  A  in  metallic  gold.  This  indi¬ 
cates  fairly  strong  natal-metal  bends,  ina munch  as  there  are  no 
ligand  bridge*  to  fores  the  Am  atoms  together,  only  van  dor  Heals 
forces  act  betweea  the  chains. 

This  oompeend  seems  to  be  the  first  one  found  where  gold  stems 
ere  joined  by  wary  short  natal-— tal  bends  to  —  infinite  array. 

A  similarly  abort  Aw-Au  distance  (1.990(1)  A)  involving  —  bridg¬ 
ing  Uganda  has  be—  found  before1 ,  but  only  within  a  discrete  eon- 
pi—,  via.  AoqiFyridima)*!*.  Also,  a  eea pound  e— taint—  infinite 
arrays  af  —  ate—  ia  ha— ir,  bnt  in  this  caw  the  — orhridpad 
Ae-Au  distances  a—  all  amah  temper,  half  of  th—  even  as  lamp  as 
9.109(1)  JL 

1.  A.-0.  Ada—,  H.  Hiller  add  J.  ftrlhle,  g.  ana—. 

1902,  *&,  «1. 
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REACTOCRS  OF  OOtD  CUBTBR  OCUrCUTBS 
J.  Bour,  W.  Bos  and  J.  3taggarda 

Depart aent  of  Inorganic  Chemistry,  University  of  BTiJmegen, 
Toarnooiveld,  65^5  ®  Rijmagen,  The  Netherlands. 

Gold  cluster  oaapounds  with  3-13  Au  atoms  have  been  prepared 
with  phosphines  (P)  and/or  halides  or  peeudohalldee  like  Of  and 
SCR  (X)  coordinated  to  the  periphery  of  the  cluster.  They  show 
chesiael  reactivity  in  dissociation  and  association  of  * nP»  or  AuX. 
Some  dusters  show  reversible  electron  transfer  in  electrochemical 
studies,  in  this  wey  the  unique  paramagpetio  AuoPg2*  was  prepared. 
Further  substitution  reactions  and  eoaplioated  fragmentation  ad 
growth  can  occur. ^ 

H«oently?  isonitril  was  introduced  as  a  ligand  and 
Au^P^RHC),,^  was  isolated  and  its  X-ray  structure  and  properties 
studied.  With  aainae  it  yields  gold  cluster  oarbene  compounds. 

In  striking  contrast  with  so  many  stable  carbonyl  dusters  of 
the  platinum  metal*,  CD  dose  not  form  stable  gold  duster  compounds. 
There  is,  however,  a  reaction  of  gold  nitrate  compounds  with  00 
which  yield  a  variety  of  products.  Structures  and  properties  of 
these  will  be  reported. 

1.  J.J.  Steggerda,  J.J.  Bour  and  J.W.A.  van  der  Velden, 

Had.  Trav.  Ohia.  Rays  Has  401.  164  (1*2). 

2.  W.  Bos,  J.J.  Bour,  J.M.A.  van  dar  Velden,  J.J.  Steggerda, 

A.L.  Caaalnaovo  and  L.H.  Pignolet,  J.  Organometallie  Chemistry 
253,  C64-W56  (1*3). 
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SYNTHESIS  AND  CHEMISTRY  OF  RHODIUM  CLUSTERS  WITHIN  ZEOLITES 

Brian  8.  Han too,  Dennia  Taylor,  Edward  Bode,  and  Mark  E.  Daria 

Virginia  Polytechnic  Institute  and  State  University,  Department*  of 
Chemistry  and  Chemical  Engineering,  Blacksburg,  Virginia,  USA 
24061 


ghodiua  carbonyl  complexes  are  readily  ayntbeaiaed  within 
aeolitee.  Typically,  rhodium  ia  introduced  via  cation  exchange  end 
carbonyl  ayntheeis  ia  achieved  simply  by  introducing  carbon 
monoxide.  The  ayntbeaiaed  carbonyl  coeiplax  depend  a  on  temperature, 
pteaeure,  and  the  aaolite  eupport.  Surpriaingly,  the  two 
faujeaitea,  13X  and  13Y,  atabiliae  different  rhodium  cerbonyl 
complexea;  Hh(C0)2+(ade)  on  13X  end  Nhg(C0)tg(ada)  on  13T,  Theae 
aeolitee  are  iaoatructural  and  differ  only  in  the  Al/Si  ratio  and, 
thua,  in  the  cation  exchange  ratio. 

The  aynthaaia  of  ghg(C0)ig(ada)  on  1ST  ban  bean  monitored  by 
in  aitu  fourier  tranaform  infrared  apectroacopy.  Preliminary 
results  auggeat  that  B^tCO)]]  ia  formed  aa  a  tranaient  apeciea  in 
the  aynthaaia  of  the  hexanuclear  clue ter.  This  it  consiatent  with 
the  homogeneous  eyntheaia  of  lhg(C0)ig.  Xeectiona  of  intreaeolitic 
rhodioa  cluatere  with  nucleophilaa  will  be  presented. 

thg(CO>ig(ads)  on  13t  ie  an  active  cetalyet  for  the  gee  phase 
hydroformylation  of  propylene.  In  aitu  infrared  apectroacopy  data 
acquired  during  hydroformylation  wilt  also  bn  prnsnntnd. 
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SYNTHESIS  AND  INVESTIGATION 
OF  LARGE  TRANSITION  METAL  CLUSTERS 


and  Uilfried  Muster 


Institute  for  Inorganic  Chemistry ,  University  of  Essen, 
Essen,  Uest-Germany 


MfgL't  Cluster  Model 


The  ayntheale  of  transition  metal  clusters  of  the 
type  MasL1tXn  succeeds  by  reaction  of  B*H*  with  appro¬ 
priate  transition  metal  phosphine  or  arsine  complexes. 
The  formation  of  two-shell  structures  with  55  closest- 
packed  metal  atoms  depends  extrsmsly  on  ths  ligand 
geometry  end  the  reaction  conditions.  Idaal  conditions 
are  shown  in  .the  figure.  Twelve  llQaniia  envelops  the 
cluster  nucleus  in  such  a  manner  as  to  touch  each  other. 
The  areas  between  the  phosphine  or  arsine  ligand  circlas 
can  be  occupied  by  smeller  ligands  as  chlorine  and  car¬ 
bon  monoxide.  Using  'wrong  ligands' ths  formation  of  M*a 
clusters  failes.  Ths  direct  connection  between  the  matal 


nucleus  and  the  ligand  size  oould  be  shown  by  the  syn¬ 
thesis  of  the  clusters  Aus*  (PPh.  ),*Clt,  Rh**  (PPh*  ),*Cla  , 
LP(tert-Bu)* Cl* 0 ,  Ri%, [P(tart-lu), ],  *  Cl*. ,  and 
Pt*  .[As (tort-flu)*  J,  *  Cl,  « . 

The  cluster  solutions  show  a  super  mobile  behavior  of 
the  ligands,  so  that  the  expected  coupling,  e.g.  in 
Rlifs  (PPhf  )f t Clg  ind  Rh#§ [P(t«rt-Bu)j  JitCltt  ootplt** 
tely  evereged  in  the  * 1 P  NWR  epeetre,  leading  to  a  sharp 
singlet*  9y  mesne  cf  high  resolution  transmission  elec¬ 


tron  microscopy  we  succeeded  in  proving  the  correct  size 
of  the  At%*  cluster  (1).  This  method  allows  ths  observa¬ 
tion  of  idsal  crystal  growth  starting  with  55  metal  atoms. 


1)  Dr.  3.-0.  Bovin,  Lund,  Sweden 
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UNUSUAL  BONDING  MOMS  OF  CABBOMTL  METALATK  ANIONS 

Robert  Bender,  Pierre  Breunetein  end  Michel  Pfeifer 

Leboretoire  de  Chiaie  de  Coordination,  BRA  670  du  CNM,  Universitd 
Louie  Paeteur,  4  rue  Bleiae  Pascal,  P-67070  Strasbours  (France) 


Recent  examples  have  been  reported  in  the  literature  where  group  6 
carbonyiaetalate  anisna  act  aa  formal  4  electron  doner  bridging 
ligands  between  too  transition  me  tela.  (1-3)  He  present  a  further 
example  of  this  type  involving  a nr  the  Co(CO) ^PPhj  “  anion.  Thus, 

the  triangulo  cluster  CoPtj  ( p-PPhj) ( y-CO) 2 (00) (PPhj)^  has  been  pre¬ 
pared  end  can  be  described  aa  e  Phj-*Pt-Pe*-PPh3  unit  bridged  by  the 

P?b.  and  the  netalate  fragments*. (4)  Isolobal  analogies  relate  this 
cluster  to  Ptj(u2-PPh2)2(PPh3)  and  to  PtjC  w-m(CO)jCp]2(PPh3)2 

(■-Cr.Mo.W).  He  have  now  observed  the  following  reaction 
[(lTC)Pd]2(M-M)(p-Cl)  ♦  t(N-C)Pd(MeCN)2]  *  ♦ 

{ t(rx)Pd]  3<113-H)  (wa“Cl)J  }* 

where  »~C  «  cyclone  tala  ted  ligand  (B-methylguinoline-BC.N  or 
dime  thy lanino toluene- 2C,N) 

M  -  Mo(CO)3(n5-C5H5). 

The  tetraae tallic  cationic  cluster  thus  obtained  represents  the 
first  example  where  aa  organonetallic  anion  is  synmetricelly  brid¬ 
ging  3  transition  metals,  therefore  behaving  as  s  formally  6  elec¬ 
tron  donor  anionic  moiety  (5). 

The  cub ana-like  structure  of  this  hew  cation  will  be  presented. 
The  rote  of  the  ancillary  N^C  chelates  will  be  discussed  together 
with  our  attempts  to  generalise  this  reaction  to  other  systems. 


1.  M.  Pfeffer,  J.  Fischer,  A.  Mitschler  and  L.  Ricard,  J.  Am.  Cham. 
Soc. ,  I960,  102,  6336. 

2.  R.  Bandar,  P.  Brauns tain,  J.K.  Jud  and  T.  Dusausoy,  loorg.  Cham,, 

1983,  2 1,  3394. 

3.  H.  Werner  and  P.  Thome tsak,  Angew.  Chen.  Int.  Ed.  Engl.,  19 82, 

2I_,  692. 

4.  A.  Bender,  P.  Braunstein,  B.  Mats  and  P.  Lemoins,  Organ one tallies 

1984,  2,  • • » 

3.  P.  Braunstein,  J.  Fischer,  D.  Matt  and  M.  Pfeffer 
J.  Am.  Cham.  Soc.,  1984,  106.  ... 


•  Crystal  structure  determined  in  the  Laboratolre  de  Cristelloehl 
mla,  ULP,  Strasbourg. 
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PROPERTIES  OP  DINUCLEAR  GOLD  XLIDE  COMPLEXES 
John  P.  Faokler.Jj,.  A.  M.  Mazany,  H.  H.  Murray, III,  J. 
Tochar,  J.  Basil,  H.  Knaohal,  B.  Trozinska,  R.  Nlara, 

D.  Dudis,  _ 

Department  of  Chemistry,  Taxas  AAM  Uni  varsity.  Collage 
Station  Taxas,  778*0. 


Dinuolaar  gold(II)  yllde  complexes  ,1,  show  ohanges  In  the 
metal-natal  bond  length  and  the  symmetric  Renan  stretch  cons  la¬ 
tent  with  axpaotad  influences  of  the  ligand  substituents  on  the 
metal-natal  bond.  In  particular  as  the  terminal  ligand  atom 
substltutent  is  ohanged  from  0  to  S  to  Cl  to  Br  to  I,  the  Au-Au 
stretch  is  found  to  deorease  in  frequency  as  the  Au-Au  distance 
increase*. 

Ma 

i  X-Am—  4«-X 

«4. _  *•  Cl,*'.  Xt4M, 
fx  -oRjItf. 

The  product  formed  from  oxidation  of  the  gold(I)  yllde  diner 
with  benzoyl  peroxide  (benzoate  terminal  ligands)  displays  a  eery 
aotive  metal-metal  bond.  This  complex  resets  at  room  temperature 
in  solution  with  CH,M02  to  form  an  adduot  ip  which  a  bond  is 
ruptured.  The  structure  of  this  unusual  produot  will  be  des¬ 
cribed. 

Dlnuolear  gold(I)  yllde  oonplexes  react  with  alkyl  halldes(l) 
in  a  reversible  manner  to  form  gold(II)  products.  This  reaction 
appears  to  involve  an  electron  transfer  initiation  step.  Although 
the  ohenloal  reaotlon  is  reversible,  the  eleotroehemloal 
oxidation  in  THP  is  not.  While  two  single  eleotron  waves  are 
observed  in  the  oxidation  of  the  gold(X)  diners,  the  process  in 
not  eleetroohanloslly  reversible.  Reorganisation  apparently 
oeours  after  the  initial  eleotron  transfer.  Electrochemical 
reduction  of  the  gold(XI)  dimers  similarly  involve  Irreversible 
processes  except  with  the  iodide  and  a  mixed  sulfur-carbon  yllde 
complex. 

Examination  of  the  properties  of  the  dlnuolear  gold(I)  yllde 
oonplexes  of  CH2P(S)Ph2  demonstrated  that  geometric  isomers  ean 
be  obtained  either  with  gold-gold  bonds  or  mixed  valent 
Au(III)/Au(I)  oxidation  states,  structures  of  both  typed  of 
complex  have  been  obtained  and  will  be  described. 

1.  Fsokler ,  J.  p.,  Jr.)  Basil,  J.  D.i  ACS  Symposium  Series,  1983, 
211,  201-206 
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wucrvnxi. 


AX  u.  Casainuovo.  Jaff  oiofson,  Tia  basks,  and  Louis.  H.  Plgnolst 

Dopartuont  of  Choalafcry,  Unlvsrslty  of  Minnesota,  Minneapolis  MS 
US*  55*55 


JH 


Th*  roaotlon  of  oationia  lMdtua  by  grid  a*  snob  u 
[IrfHWPSbjM*  Kith  iMPPhgSOt  to  aostona  solution  load*  to  th* 
for  Motion  of  asvsral  naif  alxsd-astsl  oluatsra.  Coa  pounds 
obssrvod  during  this  roaotlon  at  low  touptraturo  lneluds  MMb-rr 
bridgod  intsratdlatsa  god  tIr*u,(HXPrh3),»Oa]‘\l., .  *t  roon 
toaparatora  tha  prlaary  product  of  tbli  rs notion  it 

spootroaoopy.  tbaaa  oouploua  ragst  wltfeanaU  wolaoulas  Hdip 
*2  and  00  to  giro  non  stand  »st«l  olusfcsrs.  Por  axoapla,  tba 

IW.rl.tfU  UHM  WrrlM  •«  5*>  Kn_fi£lJSi}S3» 
about  tba  aaohan  1  so ,  of  rsaotioa  batwaaft.  <MPWk,)*  and  stopls 
Mtgi  bjrdridaa.  Tbaaa  raaulta  stub*  iraftfMd  Vang  Mi*  *»/v. 
structural  details  of  otbar  alsad  natal  gold  oluatsra.  Bafaraaoo 
1  baton  win  aorta  an  an  lotroduotU*  to  tbif  work.  -  ... 
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PROTON  AND  METAL  ION  BINDING  TO  NATURAL  ORGANIC 
FOLYEUCTROLYTES 

1.  STUDIES  WITH  SYNTHETIC  MODEL  COMPOUNDS 
3.  A.  Marinaky  U)  and  M.  1*.  Roddy  (2) 

(1)  Chamtotry  Dapartmam,  Stata  Univanity  of  Naw  York  at  Buffalo, 
Buffalo,  Naw  York. 

(2)  U.  S^aoioglcalSurvay,  Denvar,  Colorado 
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SPECIATION  OF  METAL  COMPLEXES  IN  THE  ENVIRONMENT 

Arthur  E.  Martcll.  Ramunas  3.  Motekaitls  and  Robert  M.  Smith 

Department  of  Chemistry,  Texas  A4tM  University,  College  Station, 
Texas,  USA,  778*3 


A  large  fraction  of  the  30,000  organic  chemicals  manufactured 
in  the  U.S.A.  ultimately  turn  up  in  the  environment.  Many  of  these  are 
complexing  ligands  and  many  others  are  partially  oxidized  or  hydrolyzed 
or  otherwise  converted  by  chemical,  photochemical,  and  microbiological 
process  to  ligands  capable  of  combining  with  the  30-40  metal  ions  intro¬ 
duced  into  environmental  waters  by  natural  processes  or  by  environ¬ 
mental  pollution.  Thus  a  case  may  be  made  for  die  possible  presence 
of  the  order  of  a  million  metal  complexes  in  environmental  aqueous 
systems.  Since  the  mobilities  and  toxi cities  of  metals  depend  on  the 
nature  of  the  complexes  formed  (speciation),  the  assessment  of  environ¬ 
mental  hazard  depends  bn  identification  of  the  complexes  formed  and 
determination  of  their  concentration  levels.  Because  the  determination 
of  stability  constants  of  about  >1  million  complexes,  plus  a  large 
number  of  mixed  Ogandand  mixed  metal  species,  is  obviously  impossible, 
it  is  necessary  to  develop  indirect  methods  of  estimating  metal  seda¬ 
tion  in  complex  multicomponent  systems. 

Methods  now  being  employed  for  expinsiofl  of  the  incomplete 
data  base  provided  by  Critical  Stability  Constants1  involve  a  combina¬ 
tion  of  three  general  procedure*!-  1,  Interpolation  between  known 
values  to  provide  misting  datai  2,  the  use  of  linear  freie  energy  relation¬ 
ships  (LFER't)  to  eit'tpolate  known  thermodynamic  constants  to 
related  systems  that  have  not  been  measured  experimentally,  and 
3,  the  use  of  known  values  for  functional  group  metal  ion  affinities,  or 
combinations  of  functional  groups,  for  empirical  estimation  if  metal  ion 
affinities  of  ligand*  tggt  have  not  been  measured  experimentally. 
Examples  of  how  these  procedures  work  will  be  described  by  the  use 
of  previously  measured  values  for  the  prediction  of  unknown  constants 
measured  subsequently.  A  critical  analysis  of  methods  of  estimating 
stability  constants  has  been  described  recently1. 

Correlations  used  thus  far  have  been  employed  for  the  comple¬ 
tion  of  expanded  data  bases  for  mono-  and  dicarboxyUc  adds  with 
metal  tons  Ucdy  to  be  found  In  environmental  systems.  Graphical 
relationships  illustrating  tha  predictability  of  stability  constants  for  the 
alkaline  earth  and  lanthanide  metal  Ions  will  bo  presented. 

The  expanded  dote  hose  consisting  of  measured  and  estimated 
stability  constant*  hat  Me  boon  employed  to  calculate,  by  meant  of 
the  computer  program  Sftft1,  the  speciation  of  motel  complexes  formed 
In  mufttcempeoent  systems  of  the  type  that  may  be  found  in  environ¬ 
mental  waters.  Several  examples  involving  targe  numbers  of  ligands  and 
motel  tana  will  be  dteedbod, 

1.  ft,  M.  Smith  and  A.  ft.  Mar  tell  "Critical  Stability  Constants" 

Vota.1-5,  Plenum  Press,  Now  Yoik,  1ST*,  197$,  197*.  1*77,  1912. 

2.  A.  ft.  Mortal!,  ft.  3.  MotakaWt  and  ft.  M.  Smith  In  "Environ¬ 
mental  Inorganic  Chemistry",  Yerlag  Chemie,  In  prow, 

3.  ft.  9.  Motekaitls  and  A.  E.  Mwtell,  3.  Coord.  Chtrru,  submitted. 
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THE  ROLE  OP  SURFACE  COORDINATION  IN  THE  DISSOLUTION 

of&u.2o3. 


Gerhard  taxer,  Barioart  **echi.  Herner  Stun 

Swiss  Federal  Institute  for  Hater  Resources  and  Hater 
Pollution  controll  (EAMA6) ,  SUrlch,  swltserland 


Chemical  processes  at  the  hydrous -oxide  solution 


Interface  -  protonation  pf  surface  OH- groups  and 
surface  coordination  with  ligands  (anions)  -  are 
important  for  understanding  the  dissolution  of  solid 
oxid  phases. 


For  most  slightly  soluble  minerals  the  rate  of 
dissolution  is  Controlled  by  reaction*  et  the  surface 
(and  not  by  transport  processes!  pad  tbps  depends  on 
its  coordination  ahead  a try. 

Zb  *  case  study  He  have  evaluated  the  effects  of 
various  complex  forming  organic  snips*  (oxalate* 
salicylate,  citrate  and  bsnssate)  a**  of  protone  on 
tbe  dissolution  kinetics  of  lbi30a  (pB 
The  results  can  bs  generalised  into,*  simple  sate,  lee 
which  shows  that  tbe  dissolution  rata  depends  on' tbe 


"pm  ouncentration 


or  anionic  sprenoe  omepisasa.  **  um 


1.  Q.  Furrar  and  W.Stuem,  Cbinia  1**3,  ^7  ,  338. 
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A  mu  APPROACH  TO  7W  RECOVERY  AND  REUSE  OF  INORGANIC  MATERIALS 
FROM  INDUSTRIAL  WASTES. 

U.Croatto,  G.F.Piovan  and  P.A.Vigato. 

UniversitS  -  C.N.R.  -  Centro  Tocnochi*ico  -  PADOVA  (Italy) 


It  is  known  that  tannery  industries  utilise,  in  their  tree teent .various 
Inorganic  as  sulfides,  chraeiue  salts  (alaost  exlusively  chroalm 

(HI),  aaasonia,  water,  etc.  In  addition,  in  the  purification  of  waste  water, 
other  inorganic  products  art  eaployed,  anong  which  are  iron  (II)  sulfate, 
altainiua  (III)  sulfate,  aanganese  (II)  and  nickel  (II)  salts. 

In  the  view  of  esviicnaantal  protection  and  the  reuse  of  ester ials  it  was 
necessary  to  study  new  purification  syttee  of  waste  water  in  order  to  renove 
inorganic  compounds  having  tonicity  and/or  scarce  availability  in  cut  planet. 

Omaduw,  owing  to  its  toxicity,  the  continuous  dwindling  of  its  ninersl 
sources  and  the  never-ceasing  increase  of  its  coilt,  has  the  unavoidable  need 
for  recovery  end  reuse.  Such  an  operation,  beside  being  tnll  established,  is 
alio  kigtly  rewarding. 

Mb  have  carried  our  studies  on  the  nest  suitable  technology  also  fron  an 


enviroavaantsl  stamooiat. 

Sulfide  also,  due  to  its  toeicity,  asset  bo  elfasinated  feon  wastes  in  any 
event  and  possibly  recovered.  It  can  conveniently  be  recovered  fron  liquid 
wastes  segregated  from  lisepit  tanka  by  diffusion  through  penwsable  anabranaa; 
its  recovery  is  however  lets  rounding  than  that  of  chnwdwe. 

Alternatively,  sulfide  tm  be  massed  biologically  by  treating  llnapir 
wastes  as  reported  below. 


Me  ham  recently  studied,  snra  aennoade  aiM  efficient  procesaas  for  the 
recovery  and  rouse  of  chrooduaaad  for  sulfide  disposal. 


ns#  treated  for  the  M&tukfi  *d  purification  of  dmufertvith ' 
ranee  «|  tapning  setorial  by  dUsalyticn  in  aciito  «&tain,**olu*itn 

With  th*  nmdaiu  wdma  aerteweir  *geeae.  it  l»  peesibkciin  addition, 
to  efftot  «>n«nr  parif tcatidn  uUhe  tasueerri  praduet,  if  this  is  ta^tth# 
«ar  th* 


™  ifv-«>*fy.  ft  cwmiyh  •* 
to  the  hi*  flflae  <  ‘ 


Ae  emhith  Rn  a^tjAhtiu Ak)booa  jlvitaif  o»4iilMriaBtti«  mmol  t  ,Oha> 
I  partially  oonvevtod  into  toller  tad  sulfates 
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LIGAND  SORPTION  BY  COORD IKATIVELY  UN SATURATED  METAL 
CHELATES  IN  GAS  CHROMATOGRAPHIC  ANALYSIS 

J.  N.  Gillie.  E.  J.  Willi—,  and  R.  E.  Slaver* 

University  of  Colorado,  Ceapus  Box  449,  Boulder.  Colorado,  USA 
80309 


The  ability  of  sons  natal  chelates  to  form  adducts  with 
nucleophilic  compounds  has  been  exploited  by  our  research  group 
for  use  in  two  areas  of  analytical  ehaalatry.  Ue  have  used  natal 
chelate-containing  polyner*  aa  selective  sorption  nedla  for  collec¬ 
tion  and  concentration  of  ligands  in  air  analysis  and  aa  gas  chrom¬ 
atographic  stationary  phases  for  the  separation  of  oxygen  from 
nitrogen  at  room  tanparature. 

Stable  natal  chelates  that  carry  oxygen  reversibly  at  anbient 
tenperature  have  bean  the  Objective  of  nsny  studies.  A  new  natal 
chelate,  ( t  J , 5 ' - (1 , 2-ethanedly ldinltr ilo)bis [2,2, 7-trinethy 1-3-oct- 
anatol}N,N',0,0'}cobalt(ll),  Co(toden),  has  been  bonded  to  a 
copolyner  of  diyinylbensene,  ethyl vlnylben sens  and  4-vlnylpyridlne, 
and  studied  as  a  selective  sorbent  fox  conplexatlon  of  0*.  The 
selective  and  reversible  interaction  of  this  stationary  phase 
with  aolacular  oxygen  results  la  an  increase  in  retention  tine  for 
oxygen  relative  to  that  of  nitrogen  and  argon*  Baseline  resolu¬ 
tion  of  oxygen  sad  nitrogen  is  achieved  at  25*C  with  little  distor¬ 
tion  of  peak  i/nestry .  The  oxygen-carrying  polyner  la  stable  to 
repeated  Htjeocloda  of  air  and  nay  be  useful  for  separation  of 
oxygen  iron  air  by  parsnatrlc  punping. 

A  new  cross-linked  europlua(III) -containing  porous  polyner  has 
been  synthesised  in  our  laboratory  for  use  aa  a  sorbent  la  the  pre¬ 
concentration  of  trace  levels  of  nucleophilic  species  fee*  air. 

This  sorbent  aaterial  was  prepared  by  the  acetylation  of  phenyl 
nsietles  in  a  atyrane-dlvinylbeasene  copolyner,  followed  by  a 
Claitan  aoedsnvttlon  with  a  fluorinated  ester.  Buroplun(lII) 
was  than  beaded  to  tba  b-dlketonete  noiaties  to  torn  sites  for 
congl— tioo.  In  frontal  gea  chronatography  the  tu  rnntalntng 
polyner  shows  greatly  tnhsncad  retention  of  nucleophilic  canpounde, 
such  eo  aldehydes,  ketones  and  nitriles,  relative  to  thee  exhibited 
by  the  aoderivatlsed  polyner.  Increases  in  breakthrough  vtflune#  (a 
naaonsn  of  hew  strongly  a  cahpound  is  rststnad)  were?  sc at aldehyde, 
0.5  to  M  Wg  (13-fold) |  acetone,  4.5  to  31  Wg  (7-fold) i  and  :< 
acetonitrile,  t.d  to  1$  L/g  (7-fold).  The  la-containing  polyner 
exhibit!  good  (hsreel  stability  and  teles  sea  coaplexsd  oueleophilea 
upon  heading  to  tlQ^C  for  IS  maetse  in  a  flowing  Ba  strum. 

Idled*  etn  trsggod  eryegwiosl  1y.  then  enaiysed  by  teegsretnte 
prngfedng  e  faced  silica  capillary  coluan.  This  new  polyner  bee 
hern  weed  eg  e  selective  serbeec  for  tto  prsesnoentretion  tad 

volstiBo,  geedsegiilti  srgeale  song  seed*  in  ootfes  stem.  heme  - 
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cootPitnoM  cHBoanx  am  to  mm  mcoical  licakds 

to  turn  «m  in 


o«Tid  t.  wmiono 

>qnt—t  a f  ifflUi  CkdUttTi  University  of  Holoo  Institute  of 
tclww  m«  Ti etiology.  Cardiff  Cfl  3M>,  OK. 


It  te  oil  muUIiM  that  Industrial  oatala  aad  excesses  of 
eaastoial  biologlaal  ml*  displace  agdUkcU  la  rlw  away  froo 
optimal  caaplonlag  aad  detract  tna  health.  The  competition  between 
aa  aaagaaaoa  aatal  aad  aa  in  tiro  aatal  for  a  faetltilat  Ugaad  donor 
alta  ia  of  tan  not  proportional  to  Chair  respective  formative  coos- 
taata  boceasa  several  other  factora  era  Involved. 

however,  too  advent  of  largo  coeputar  stoeUtioa  aadalo  of 
lagortaat  biological  flaida  onto  aa  Mood  plaaaa  and  milk  hoe  permit¬ 
ted  a  gaeatitatlve  oonperlaae  to  ho  aad*  hatnaan  different  aatal  tone 
and  dlfferant  Uganda  to  vivo  aad  far  the  nohlltoiag  power*  af  an 
ndnintotnred  ligaad  to  be  aaaaaaad .  Seek  aodela  aoauaa  that,  for 
efficiency  rooaoMi  near  to  viva  aoletloae  approzinata  to  equilibrium 
or  steady  states. 

Khan  toe  offandiag  total  to  situated  wtthla  ttaonoo  it  to  oeeee- 
aacy  to  ongloy  eyaetgtatlc  chalatioe  therapy  whereby  tan  drnga  are 
atolaiatarad.  The  firat  to  UfephUto  end  can  proceed  to  too  inter¬ 
ior  to  cello  to or ca  to  extracts  toe  natal  concaraod  end  tohoe  It,  aa 
a  oaeplex.  into  blood  Staton.  Then,  toe  aooond  agent  adnlntotorod 
tehee  over  the  total  and.  ferea  n  charged  canplw  whtoh  to  manful  for 
canal  escretioo.  this  oanaapt  haa  hen  Meceeafally  developed  for 
ranovlag  cadalun  aad  lead. 

ha  exogenous  agent  to  ataoftrtely  specific  (of  oatala  to  vivo. 
Usually,  it  to  sen  a a eery  to  top-ep  «>  at  any  rate,  toaitec  ton  oan- 

ciiHitim  of  fit  fmlt  fAltlii  unt  ■ .  .  Gtoiilfiiklii ,  d^itrv  mb. 

hmam*  tatraaaa  toe  torgto  to  safety  beteaan  toe  eeieettvity  of  an 

wymva^totaia. 

m  •  igr  4ma€  for  hbwIm  Tifftti  fvoa  ml  nihil  Mete**!  ~  solMtMd 
apaales.  dgnte  nava  specific  for  lead  hove  elm  boon  studied. 
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EQUILIBRIUM  AND  REACTION  MECHANISM 
OF  Pd(II)  COMPLEXES  WITH  ETHIONINE 

Mohamed  S.  EI-Ezaby,  Najeeb  A.  Al-Salem  and  Husam  M.  Abu  Soud 
Department  of  Chemistry,  Kuwait  University,  P.0.  5969,  Kuwait 


Ethionine(Eth)  analog  of  the  amino  acid,  methionine  is 
produced  by  several  organiama(l) .  Its  hepatotoxic  and  hepatocar- 
cinogenic  actions  in  rats  ware  the  subject  of  many  reports  (2,3). 
Ethionine  likely  forms  a-adenosylethionine  and  acts  as  methionine 
antagonist.  Recently  (4),  it  has  been  shown  that  some  Pd(II) 
complexes  with  vitamin  inhibit  strongly  cell  divisions  of  orga¬ 
nism,  E.  coli  B-766.  We  have  also  found  (5)  that  ethionine 
inhibits  slightly  the  cell  divisions  of  the  same  microorganism,  E. 
coli.  However,  the  presence  of  Eth  in  the  medium  containing  Pd(ll) 
complexes  with  vitamin  B.  stops  the  inhibitory  power  of  these 
coagilexes  (5; . 


Equilibrium  study  has  been  carried  out  on  the  interaction 
of  DL. Ethionine  with  Pd(H)  in  aqueous  solution  at  I».16M(C1  )  and 
at  25°C.  From  the  potentiometric  methods  used,  it  has  been  conclu¬ 
ded  that  five  complexes  exist  in  the  pH  range  2.8-4. 8.  The  species 
are  PdCl3EthH°,  PdCl-Eth",  PdClOHEth”,  Pd(Eth),H2  and  Pd(Eth),.  In 
addition,  the  stopped  flow  method  has  been  used  to  study  the  reac¬ 
tion  kinetics  of  Pd(IX)  with  Eth.  Four  kinetic  steps  were  observed 
in  the  pH  range  1.0-5. 5.  These  steps  are  dependent  on  the  total 


concentration  of  Eth(T_  .  )  as  well  as  on  the  pH  of  the  medium.  The 
observed  pseudo  first  Ofier  rate  constants  (k  .  )  for  the  four 
reaction  kinetic  steps  st  constant  pH  are  expressed  empirically  by. 


mi  TEth 


where  m.  and  m. !  denotes  the  backward  and  forward  rate  constants. 
These  parameters  are  pH  dependent.  It  has  been  concluded  that 
hydrolysed  Pd(XI)  species  play  an  important  role  in  the  complex 
formation  reactions  with  Eth.  The  kinetic  data  were  interpreted 
in  terms  of  the  complex  species  obtained  from  the  equilibrium  study. 
The  cis-trana  substitution  resetious  has  been  suggested  to  account 
for  some  kinatic  stpes. 


1.  J.F.  Fisher  and  M.F.  Mallata,  J.  Gan.  Phyaiol.  1961,  45,  1. 

2.  E.  Father,  Adv.  Cancer  Res.  1963,  7,  383. 

3.  P.P.  Swann,  A.E.  Pagg,  A.  Hawks,  E.  Father  and  P.K.  Magae, 
Biochan.  J.  1971,  123,  175. 

4.  N.M.  Mousaa,  A.  La  ham,  M.S.  El-Esaby,  N.A.  Al-Salan,  M.S.  Abu 
laid,  C.S.  Mahmoud,  A.  Kabarity  and  S.  Matrooei,  J.  Inorg. 
Biochan.  1982,  17(3),  185. 

5.  H.M.  Mouaaa,  A.  Kabarity  and  M.S.  El-Esaby,  submitted  for 
publication. 
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IMMOBILE  AMD  MOBILE  PHASE  ESI  8PBCTB08C0PY  STUDIES 
OH  BIOLOGICALLY  INTERESTING  CUKTSMj 

Willi— E.  Antholine,  Riccardo  Sasosi,  Juki  S.  Hyde,  Susanna  l.ymtn* 
and  DavU  1.  Pe taring* 

National  Bioaadical  EBB  Can tar.  Medical  Collage  of  Wisconsin, 
Milwaukee,  Wiaconain  53216  and  *Onleersity  of  Wieconein-Mllwaukee , 
Milwaukee,  Wiaconain  53201. 


Although  changea  in  the  EBB  apectrtaa  with  varying  pH  for  the 
antituaor  agent  3-ethoxy-2-oxobutyraldahyde  bie(thioa— icarbacon- 
ato)  copper  11  (CuETS) ,  and  c lonely  related  analoga  have  been  pre- 
viouaty  observed,  preaent  roan  tenner atere  EBB  data  vereue  pH  for 
3-ethoay-2-oaobntyraldehyde  bia  (R*  dimethyl  thioa— icarbaaonato) 
copper  (II)  (CnKTBMj)  clearly  characterised  a  low  pH  and  a  high  pH 
form.  C— puter  aiaulationa  of  these  spectra  and  spectra  fro*  pub¬ 
lished  data  ere  interpreted  utilising  a  superposition  of  only  these 
two  distinct  pH  toms. 

Since  previous  work  had  indicated  that  CuItTBNj  localises  in 
the  membrane  while  CuETS  localises  in  the  cytople—  and  is  rapidly 
reduced  by  thiols,  it  dee  hot  surprising  that  the  re—  reaper et ore 
EBB  signal  was  stable  for  CuEYS»j  and  rapidly  disappeared  for  -CuHTS 
after  Incubation  in  Shrlich  aecitiea  tumor  celt*.  It  in  surprising 
that  at  tow  concentrations  CuKTlHj  is  essentially  isaeobilised  in 
its  association  with  Bhrtich  celle.  This  observation  can  only  be 
wade  at  roam  temperature  and  not  in  fro—n  solutions.  At  higher 
concentrations  wore  CbXHNj  ia  found  in  the  noblle  phase  and,  at 
thia  transition  point,  GnKYBMj  Is  also  considerably  sore  toxic 
against  Ehrlich  calls  than  previously  Suspected. 

Supported  by  Rational  Inetitutee  ef  Health  Grants  CA-22IB*  and  BB- 
01008. 
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Laboratory  of  Cellular  t  Molecular  blelnay*  IrtHwal 
Health,  National  Iuatltute  on  Aflac,  Cerootolo*y  Han 
laltlaom,  Maryland,  HU  HUM 


The  aciat  proceea  ta  affected  by  beta  mailt  and  ommhmh 
factor*.  A  variety  ef  evidence  ladffcetae  'em  the  baaia  afCea 
phan  Banana  Id  fanatically  deteratoed.  Onaaaeaaatly,  'bfa  dhanpee  am 
obaeraed  in  mrlom  eapecte  of  faaetlc  tafaMCM  tanaaCer,  e.p. 
replication  and  traaecriptloe  ef  Btt  and  proteia  aytWbaila.  Mb 
likelihood  (tat  thebe' ffceaoaam  can  be  coaecvUad  in  a  bdnafltlil 
natter  appeere  renote. 

hartromaatal  effecte  am  aleo  M>i»Bt  An-  aglnf,-  -and  natal 
tana  am  ananp  tb«  Met  Inpnrrant  af  aerti  amaaiat  af aim.’'  Hhe 
c oecaetr atiena  af  tbaea  meal'  Cana  in  c«Ua  cbaafa  ncth  apa,  ml  we 
ham  recently  fomd  that  the  parnealrflfiy  «f  ehe’aaUa  t»  B«U  Cam 
ahaacm  dranennally  m  a  naaalt  ar  affj  (lace  tha  ratal  dam  am 
required  for  aU  cenaaie  tadWanalim  inmetar  atepa.  bat  am  aha 
pnadaaa  arrow  la  thaae  at  ape,  dte-Ca  ml  date,  dwt  aha  aan  dapeedant 
ohanaeadn  oellnAar  aaia.am«aMaa  aC  meat  Iona  my  dapapet  *•  |Bi 

eaaa .  Ha  bam  |mi»Bly  aeadCad  naandwr  of'wnm Cn WhCBbnmMn 
produce  dalaterloua  affeeta  an  nwelafte  adds,  aneh  aa  croaallaklnp, 
dapredatlin  and  n»  malting  •  H*i  mtby  we  ead-  wtbara  ham  a  tail  id  tha 
chMgM  da  lit  lanfama etna  pradntad  by  natala,  aM  m  bam  Mem 
that  dlffanntt  OHt  eeadfeaaem  ham  dtffatan  ahdMrtwto  euetaia 


Alahedaar'a  flaaaai  ia  tha  neat  prevalent  fora  af  eenlla  damn- 
tia,  md  the  ftiimi  af  thia  dteaem  baa  barn  correlated  with  tha 
aaemalmlaa  af  Al(IZI)  lam  apaclfically.  Al<Itt)  coocaotratlon  in 
Mala  haa  dm  been  related  to  tha  auBbar  of  aamofCbnilar  taaglea, 
ahteh  am  earn  rt  at  ad  with  the  dlaeaae.  thaw  ta  aim  art  dear  a  that 
Al(XIX)  eaacantratian  ta  Che  brain  taareaaaa  With  ape-  A1  lim  bam 
ahem  ta  aameemte  in  the  duanth  of  the  naatam.  h  ham  ahem 
in*  tha  AttUX)  fame  a  naahar  of  atapTmai  dtb  MB,  ant  ana  of 
them  tsaaMm  A1  amaaldaha  of  HHA  etreode.  HreUMBarr  evidence 
UMmkm  4M  Al  flMMfeiMi 


IT  i 


anp  ha  am 
Md»  in 


far  Mb  - 


efy  C  mietBcy  of  At  tilt} 


.i  im  JKi 
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Enrique  6onzaTtz- Vergara.  Douglas  Held,  and  Harold  M.  Goff 

Department  of  Chemistry,  University  of  Iowa,  Iowa  City,  Iowa  52242 
USA 


Nearly  25  years  have  passed  since  the  discovery  of  chroarfiaa 
as  an  essential  trace  element  In  the  diet  of  animals.  Hunan 
deficiencies  have  been  doc  taunted,  and  the  eleaunt  apparently 
participates  In  control  of  sugar  Metabolism.  However,  such  funda¬ 
mental  questions  as  wechanlsai  of  action  and  chemical  structure 
remain  to  be  answered.  Brewers  yeast  Is  reportedly  high  In  chro¬ 
mium,  and  this  source  has  been  utilized  for  a  mafcer  of  clinical 
and  nutritional  studies.  Extensive  chromatographic  fractionation 
of  the  soluble  components  of  brewers  yeast  reveals  that  major 
chromium  .compounds  present  do  not  stimulate  adipocyte  glucose 
oxidation,  but  that  at  least  two  organic  components  are  responsible 
for  previously-observed  bioactivity.  Nevertheless,  the  major 
anionic  chromium  fraction  of  brewers  yeast  nay  represent  the 
primary  source  of  a  stable,  absorbable  chromium  species  in  animal 
and  human  trials.  The  anionic  fraction  of  brewers  yeast  has  been 
the  subject  of  extensive  purification  and  spectroscopic  character¬ 
ization  in  this  labodOWt;  !Hi  ONllHlUim  green  In  color  and 
absorption  maxima  in  the  visible  region  occur  at  422  ,  595,  and 
686  (spin  forbidden)  an.  This  risible  spectrum  is  well  simulated 
by  the  spectra  from  synthetic  chromium  complexes  of  orthophosphate, 
pyrophosphate,  trf polyphosphate,  glycolytic  phosphates,  and  ATP. 
Facile  formation  of  those  synthetic  complexes  is  observed  under 
mild  eqmmema  conditions.  Although  d-d  transitions  era  very 
similar  far  the  anionic  yeost  chrsarlmx  component  end  various 
phosphate  complexes,  the  bread  g  •  4  EPP  signal  it  bast  simulated 
hr  the  ATP  complex.  A  chelated  polyphosphate  derivative  may  thus 
daftmn  the  ligand  anvlranwit  far  tha  native  yeast  tpocles.  The 
favorable  solubility  and  stability  of  soma  of  tha  chromium 
phosphate  complenea  at  pbysiolegkml  pH  main  then  good  candidates 
far  additional  nutritional  and  metabolic  studies. 
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HIGH  OXIDATION  STATE  PALLADIUM  COMPLEXES 


Chlh  Ho  and  Arlono  HaMDurq 

Unlvwstty  of  Houston-Unlvorstty  Park,  4800  C*1*our,  Houston,  Toms 
USA  77004 
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THE  BULK  OF  INTEBMXDIATSS  IH  BLECTMB'TBAHSFES  REACTIOSS 
UTVOLVIHG  Cu(II)/(I>  &EOOX  COUPLES 


yrn+em.- 


mm 


D.  ».  Rorabachar.  H.  J.  Koenigbauar ,  B.  Waatarby ,  and 
3.  t.  Endlcott 

Dapartaant  of  Chaaiatry,  Wayna  Stata  ttalmaltjr,  DaCroit,  Michigan 
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EVALUATION  OF  INNER-  vs.  OUTBR-SPHXSR  EFFECTS  UPON  THE 
SUBSTITUTIONAL  LABILITY  OF  SOLVATED  COPPER(II) 

ION  IN  MIXED  SOLVENT  MEDIA 

Oi-  8,  JtornbAcher  and  L.  H.  Wheeler 

Department  of  Chemistry,  Wayne  State  University,  Detroit,  Michigan 
USA  48202 


Simple  coaplex  formation  reactions  of  solvated  natal  ions  in 
mixed  solvent  nadia  frequently  exhibit  unusual  kinetic  trends  as  a 
function  of  solvent  conposltion  which  are  attributable  to  the  dif¬ 
fering  substitutional  lability  of  the  various  nixed  solvated  spe¬ 
cies.  Evaluation  of  tits  specific  rate  constants  for  the  individ¬ 
ual  solvated  species  is  of  great  value  In  understanding  the 
subtle  influences  of  slight  changes  in  the  inner-coordination 
sphere  upon  substitutional  lability.  However,  such  evaluations 
are  hanpered  by  the  unknown  contributions  of  coapeting  bulk  sol¬ 
vent  effects  arising  fron  preferential  outer-sphere  solvation.  He 
have  observed  that  the  latter  effects  can  be  Investigated  indepen¬ 
dently  by  studying  the  substitution  kinetics  of  solvated  Cu(II)  in 
nixed  solvent  nadia,  at  laaat  in  those  cases  where  water  la  one  of 
the  solvent  components.  Due  to  the  influence  of  Jaha-Teller  dis¬ 
tortions,  Cu(HjO) j2*  is  exceptionally  labile  toward  substitution. 
However,  the  roplacansnt  of  Oho  inner-sphere  water  aolacule  by  a 
different  coordinating  solvent  Molecule  (e.g. ,  CutHjO^CH^es)2*) 
tenovss  the  electronic  dagsosracy  of  Ou(IX)  and,  thus,  oliwtaetos 
(or  at  least  greatly  diminishes)  tbs  Jshn-Taller  effect.  As  s 
result,  nixed  solvated  species  are  act  klaaticslly  ccapetitive 
with  the  pure  solve ted  species.  The  presence  of  only  e  single 
reactive  species  allows' bulk  solvent  effects  to  be  investigated 
Independently  when  varying  the  solvent  conpoeltlon.  Reactions 
with  naltldantata  Uganda,  in  which  first-bond  f emotion  in  not 
the  rste-deterslalng  step,  exhibit  distinctly  different  behavioral 
trends  Wne  solvent  dependent  characteristics  nay  be  useful  for 
Mechanistic  interpretation. 
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MIXED  VALENCE  COMPOUNDS  CONTAINING  THE  V203 

Jean-Pierre  LAUNAY.  Yvaa  JEANNIN  and  Maria  DAOUDI 

Laboratoire  de  Chimic  daa  Mdtaux  da  Transition,  CNRS-ERA  60S, 
University  Pierre  et  Marie  Curie,  4  place  Jussieu, 

75230  PARIS  Cedes  OS,  FRANCE _ _ 

[V  IV  1” 

V  V  03(pnida)2J  (peiida  -  pyridyl- 

mdthyliainodiacdtate)1 2 * *  and  £v5VV^IV0lg(bdta)4j  7  (bdta- butanedia- 

minetCtraac(tate)  have  been  prepared  and  characterised  by  X-ray  cris- 

tallography,  UV-Visible  spectroscopy , Magnetic  neasureaents  and  elec- 

trocbeaiatry. 

The  structure  of  the  puida  coaples  in  the  acid  fora 

0 

tt 

H^jOjipaddaJj] .  AHjO  shows  the  V-O-V  core  first  described  by  Saito 
2  0 

et  al  .  Saall  deviations  with  respect  to  centrosyaoetry  have  been 
observed.  However,  they  are  assigned  to  an  eeyaetric  disposition  of 
the  H+  ion  rather  than  to  an  electronic  localisation.  A  single  crys¬ 
tal  spectroscopic  study  reveals  the  presence  of  an  estra  band  at 
1200  na  (not  seen  in  solution)  which  has  the  polarisation  of  an  iu- 
tervalence  band.  The  electrochaaical  behaviour  in  acetonitrile  shows 

two  reversible  ays tews:  V*V-VV  *e~  t  V1V-VIV  and  VIV-VV-e~£ VV-VV. 

2A 

The  cowpropor t ionation  constant  is  very  large  ('vlO  ). 

The  structure  of  the  bdta  couples  in  |V ^0 ,  ^ (bdta) J . 2 7H20  is 

very  unusual.  The  anion  is  organised  around  a  v  0^  tetrahedron  frow 
which  four  VV-VIV  wised  valence  ”arws"  expand  giving  an  overall 
synwetry.  The  aised  valence  groups  eshibit  the  usual  stersoche- 
uistry  and  are  connected  by  the  bdta  ligands  in  a  complicated  way. 
The  presence  of  four  coupled  nixed  valence  units  is  apparent  in  the 
optical  and  electrochemical  behaviour. 


1.  T.  labouneau,  C.  Sanches,  J.  Livage,  J.P.  Launay,  M.  Daoudi 
and  T.  Jeannin.  Rouv.  Journ.  Chiaie  1982,6,353 

2.  N.  Nisbisawa,  K.  Birot su,  I.  Ooi  and  K.  Saito.  J.  Chew.  Soc.  Chew. 

Coon.  1979,707.  A.  Kojina,  K.  Okasaki,  s.  Ooi  and  K.  Saito. 

Inorg.  Chaw.  19*9,22,11*9. 
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THE  EFFECT  OF  THE  CHANGE  FROM  SQUARE  PLANAR  TO  OCTAHEDRAL 
COORDINATION  ON  THE  pKa  OF  THB  LIGAND  IN  CONJUGATED 
UNSATURATED  TETRAAZA-MACROCYCLIC  NICKEL  COMPLEXES 

Haim  Cohen,  Horde chi  Nutkovich,  Dan  Meyersteln  and  Alan  Shusternan 

Cheaistry  Departments,  Ben-Gurion  University  of  the  Negev 
and  Nuclear  Research  Centre  Negev,  Beer-Sheva,  Israel 


The  pKs's  for  the  ligand  In  the  di-  and  tervalent  nickel 
complexes  with  11,13  dimethyl- 1,4, 7, 10-tetraazscyclotrldeca- 10, 13 
diene.  Lx,  and  ll-aethyl-13-trifluoroaethyl- 1,4,7, 10-tetraazecyclo- 
trldeca-10,13  diene,  L2,  were  Measured.  The  results  are  6. S3  and 
8.8  for  NIL?*  and  NiLa(H20)|*  end  0.84  and  S.l  for  Nitf* 
and  NiL2(H20)|+  respectively.  These  results  are  surprising  as 
one  expects  that  due  to  the  larger  inductive  effect  the  ligands  of 
the  tervalent  nickel  complexes  should  be  More  acidic.  A  plausible 
explanation  of  this  unexpected  result  is  that  the  H0K>  of  the  « 
system  of  foe  deprotonated  ligand  is  differently  stabilized  by  the 
interaction  with  the  nickel  4pz  orbital  in  the  di-  and  ter¬ 
valent  complexes.  In  the  planar  divalent  co^lexes  tha  4pz  orbital 
is  non-bonding  whereas  it  is  antibonding  in  foe  octahedral  tervalent 
complexes.  Thus  It  is  plausible  that  foe  4px  orbital  is  higher  in 
energy  in  foe  tervalent  complexes  if  foe  change  fron  non-bonding  to 
antibonding  no  re  than  compensates  foe  change  in  charge .  In  this  case 
the  *  systen  formed  due  to  depxotonation  will  be  more  stabilized  in 
foe  divalent  complexes  thus  explaining  foe  experimental  observations. 
The  spectra  and  kinetics  of  dimerization  of  the  tervalent  complexes 
are  reported. 

Acknowledgement.  This  study  was  supported  in  part  by  foe  U.S.- 
I steel  Binational  Science  Foundation,  B.S.F.,  Jerusalem,  Israel. 
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STUDIES  ON  THE  REACTIVITY  OP  TRANSITION  METAL 
COMPLEXES  CONTAINING  CWJUINONB  LIGANDS 

Marion  E.  Cass  and  Cortlandt  G.  Pierpont 

University  of  Colorado,  Csapus  Box  215,  Boulder,  Colorado,  USA 


Transition  metal  coaplexes  containing  chelated  o-quinoue  li¬ 
gands  have  been  under  investigation  in  our  research  program  for 
several  years.  Studies  carried  rtit  primarily  with  aetals  of  the 
first  transition  series  on  neutral  bis  and  tris  quinone  coaplexes 
have  shown  that  aetal  and  quinone  electronic  levels  are  similar 
in  energy  but  remain  localized.  Redox  chemistry  can,  therefore, 
be  carried  out  on  quinone  ligands  or  on  the  coaplexed  aetal  ion, 
independently.  Reduction  of  neutral  tris  (seaiquinone)chroaiia(IU) 
coaplexes  occurs  at  the  ligands  while  reduction  of  the  vanadium 
analog  with  one  unit  of  charge  results  in  dramatic  reorganisation 
of  charge  within  the  molecule.  Further  reduction  occurs  at  the 
natal  ion. 

Crm(SQ)«  «£  CrHI(SQ)2(Cat)*  A*  Crni(SQHCet)*'  g  CrIU(Cat)33" 

Vm(SQ)*  ^cat)jg&  V^TCatJj'  gSfV^iCat)3' 

While  the  neutral  chromium  complexes  ax*  air  stable,  the  van¬ 
adium  and  analogous  nolybdem  complexes  we  quite  oxygen  sensi¬ 
tive.  Both  coaploxos  appear  to  Teact  with  O2  by  a  coaaon  mecfc- 
aniaa  and  reaction*  hove  been  followed  using  epr  (V)  and  MNR  (Mo). 

Many  of  the  coaplexes  formed  during  the  O2  reactions  have  been 
isolated  in  crystalline  form  and  characterized  crystallography. 

The  net  reaction  is  catechol  oxidation  to  benzoquinone  with  oxygen 
reduction  to  water.  Further  studies  are  being  carried  out  on  the 
addition  of  other  molecules  to  the  V(SQ)j  coaplexes  including 
CHjl ,  acetylenes,  olefins  and  sulfur. 
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STOIC  IMFUmCSS  OR  in  ELECTtOH  TtAJWm  PHOPKKTIES 
OF  SONS  NiaBUXD/RlCBLUn)  MACtOCTCLIC  COMPLEXES 

M.  Falrbenk,  A.  HcAulay  and  P.K.  Borman 

Chtdicrr  Dtpattant,  ttalwnlty  of  Victoria,  Victoria,  l.C. 
V8W  2T2  Canada 


Extanalva  kinetic,  potontlomatrlc  and  e.o.r.  atudlaa  have  boon 
nada  fwntlyd)  on  tha  radon  baharloor  of  nlekal(II)/(III)  macro- 
cyclic  complexes ,  with  a  via*  to  batter  understanding  tha 
mechanisms  of  electron  tranafar  tamMag  lea  opln  d"  Iona.  Sub- 
atltuant  of  facta  on  tha  radon  raactlona  haao  boon  not  ad  In  aamral 
Investigations. (2)  In  gonaral,  aubotltuclon  on  tha  aocrocycllc 
ring  ralaaa  tha  X*  and  roducaa  tha  aalf-axehanga  alactron  tranafar 
rata.  In  soma  caaaa  by  aamral  ordara  of  aogaltnde.  Ha  report  bora 
tha  raaulta  of  a  study  on  nickel  complexes  with  tha  ligand  (No, 
cyclaa);  (5,12-dlmathyl,  1,  A,  8,  ll-tecraaiacyclotetradeceoeT. 
Samral  conf  ormatlona  of  thnaa  complexes  ham  boon  laalatad 
(including  two  Oman  loowara)  and  characterised  bj r  X-ray,  >*C,  lH 
nar,  kinetic  and  alactrochaalcal  wnthodn.  Karfcad  dlf foraaeaa  In 
tha  radon  behaviour  ara  abaarmd  within  tha  oanforanra.  (Par  tha 
laoanra  Indicated  ahem  gaaai-ramralbla  potentials  of  9*5  and  1130 
«V  ham  bean  obtained).  Tha  data  laawnatrata  the  effeete  of 
ataraochaalcal  change  proxlnata  to  that  occurring  within  tha 
prlaary  coordination  apharo  daring  tha  osldatlon  procaaa.  other 
ayataaa  dieplaying  alallar  behaviour  will  be  daacrlbad. 

1.  t.I.  Hainan  and  A.  NeAaley,  Coord.  Chaw,  lam..  1981,  39.  11 

2.  K.  Xoigeraon,  0.  Clnabarg,  J.T.  Hacker,  L.4.  Kira chan baua, 

R.  Cohan  and  ®.  Nay  ara  tain,  Inarg.  Chaw.  1981,  20,  3988. 
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comtoL  or  swdctom  or  metal  pi-complexes 

THROUGH  MOLTl-ELSCTSOM-TKAHSm  REACT  ions 
Willi—  E.  Geiger 

University  of  Varnont,  Burlington.,  VT,  O.S.A.  05405 


la  uany  e—  th*  structure  of  a  natal  pi-coaplex  can  be 
altered  by  changing  tha  alactron  count  of  tha  conplex .  Exa spies 
will  ba  discussed  In  which  reversible  alteration  of  natal-ligand 
bonding  baa  ba—  achieved  by  electrochemical  nethods.  Euphaala 
will  ba  placed  on  ayatena  which  dlaplay  naltlpla  electron -tram far 
procaeaea,  aapaclally  thoaa  which  reduce  or  oxidixa  through  apparent 
two -electron  proceaaea: 


,  1)  the  paeudo  tripla-dac bar  aandwich  coapunds 
[(n  -CjljJKl.tn^-CjHg),  14  or  Ha,  oxidize  through  a  two  alactron 
oxidation  to  a  dicatlon  In  which  tha  Cg  ring  adopts  a  twisted 
confornation;  2)  Metal -arena  conpounda  af  tha  typa 
(n5-CvMa5)M(n“ -arena) 2+  reduce  In  either  tee  one-electron  steps 
(M4k)  or  a  single  ewe-electron  process  Ot*Ir)  to  upper— t  rr -arena 
containing  neutral  conpounda.  The  rata  ef  tha  process  ia  naxtedly 
*  solvent . 
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Kia  K.  Dunbar,  Itifbaa  M.  Tatrick  eto  Helwri  A.  Waltoo 

Dayartaaot  of  Cheoietry,  Purdua  Qolwreicy,  Hoot  lefeyette,  Indiana 
47907,  U.9.A. 


Ceaplaxaa  ceoteloleg  the  alectroe-rlck  wfil  oatri  triple  bond 
configuration  o2*H«I4*z  how  bon  loolatod  for  tki  leoeleetronic 
eed  Obj*4  cam. 1  to  the  eon  of  dlrheeln  epeclee,  the 
lntoreoaworoln  bo  toon  nnnlnn  yooBOBOteg  the  he**4  (».0.-  2), 
*•2"  (B.0.»  3.3)  end  Bej*4  (B.O.-  4)  cotoe  la  readily  occoapllah- 
ad.  for  eneopl*,  (he  ooodtofly-bndod  dlihoeln<m)  contone 
Ra2as(«J)1  (P»j  -  Mtj,  *-*-#*»,  fBUhs.  mofht),  ere  eeeUy 
reduced  to  the  cormpoodinf  own  nine  eelog  Co(C^t$)2  n  the 
reducing  agent  to  acetone  oblntin.  The  yeraeegeatic  fraducta, 
nhldt  poeaeaa  Oa-Oa  bnd  o adore  of  3.3,  hen  ben  lealaoed  00  the 
cobaltocanlue  aalta  end  how  bon  etndled  electro rbaertcally  ueia* 
the  cyclic  wltnoetty  toahtogoo,  H  opoetred  ei— itreniaH  to 
fire  that  the  reaetin  yrodnte  erln  free  iHq>»  one- el  or  tm 
trenefer  yroceeeee.  the  ealta  ((CtlshCo+HBajCWPIj),-]  uede 
nn-redon  eaktttmiM  roontono  wtth  fOj  to  yield  toj£kg<M|)}. 
The  cnylenoe  «ala1<f*5)i  etfie  ton  be  reduced-  to  fteenUc 
( <C*H5)  jCoJ+ItojCl.OmJj}-  by  cehel  tonne.  The  eeeoeteln  of  the 
(to2Cls(n3)s)-  eeuee  to  BejCl* (fts)*  oeeeto  non  troaut—t  otto 
»i.  The  eemjph^«(n»)tr  to  leeoteetMofte.  otto  both  toyOs~ 
(Mj)j  end  ffte2Ci*  (**)>*),  toe  letter  being  yrfgered  by  the 

electm  nUotlei  of  thyOeiMsH  * 

The  dledeioMfftt) 
by  toe  reecttn  of 
Cyclic 

or  v+ry  im  a. at 


tOjftCelttortooflhMAti* 1  .. 


of  toe  O02 
elactroele  groood  a tote 


[toi(0jC*li,Clj)~i  toe  deteiU  of  tonne  dlffoooooeo  olll 
to.  toe  tnpleeot  Cox<bg>*Cl2  end  0o2Cahg)*Cl2.  derived 


"  ‘  n* .  no 

fne  too  bridging  Ugnode  1  hydienyyyUdln  (toy)  eto  1  n toy  1-1- 
bydmyyyrldln  (ftebg),  otolblt  eedn  boheto 


of  totor 


clonly  related  to 


1.  f.  4. 


Jtoto*,  I.  Wiley  ft 
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ELBCTKOC  HBMXCAL  ABD  SPECTROSCOPIC  0*1)0X18  Of  MANOAHESK 
COMPLEXES  AS  MODELS  FOE  THE  PBOTOSYSTEM  XX  CO-PACTOR  XM 
CREED  PLABT  PHOTOS YMTHESIS 

Donald  T.  tunwt  and  xannath  Yaanguchi 

Dapartaant  of  Chaaistry,  Onivarsity  of  California, 

Rivarsida,  California  92S21,  U.S.A. 

Tha  oatar-oxldation  prooaaa  (HjO  ♦  Oj  ♦  4B*  4-  4a“; 
E^g  7  •  +0. SI  V  va  REE)  of  groan-plant  pbotosynthssis 
apparantly  audios  naa  of  a  aMltinoelaar-aanganasa  cata¬ 
lytic  can tar.  with  tha  goal  to  aodal  thia  prooaaa  in 
tanas  of  tha  rognisita  radon  thanaodynamic a ,  ligand 
stability,  and  bio logical  ralsvanoa,  a  sariaa  of  nan- 
gan asa(IXI)  coaplsxas  (Mn*XXLj>  L  *  8-guinolinata, 
aoatylaoatonata,  pieolinata,  and  2,2' -bipyr idina-H ,  H 
dioxido)  hava  baan  ayntbaaiaad .  Mia  oxidatlon- 
raduotion  proossosa  for  aaofa  of  tbaaa  conplsxas  hava 
baan  ebaraetariaad  in  aprotio  aadia  by  oyclio  voltan- 
antry,  OV-viaibla  apactroaoopy,  and  nagnatic  aaasora- 
mntm.  xa  tha  eaaa  of  tha  pioolinata  and  aoo tylaoa- 
toaata  ocaaplsuss,  alaotroobanioal  onidaaioa  yialda  a 
tranaiantly  atabla  Ea^L,*  apsflaa  that  rapidly 
oxidisas  BjOj  and  OB *.  Tha  rods*  thanoSynaniaa  for 
tha  fln(XXX)/Xn<Xir)  and  Mn(XXX)/Ma(XX}  oaaplaa  for  Mils 
group  of  MaItXL3  oonplaaaa  mm  thair  hydrolytic  - 
darivativaa  will  ba  diaoaaaad  in  ralatiaa  to  tha  natar- 
oxidation  prooaaa  of  pbotoayataa  XX. 
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METAL-AMD  LICAKD-CUTOED  ELSCTBOCBMXSTKT  OF  OHONOLTBBnNM 

oowlebs  oomcazhuk  a  sixcu  catecboute  ucavd. 

Julia  K.  Bradbury  and  Franklin  A.  Scbulti 

Charles  F.  Kettering  Baaaarch  Laboratory,  150  E.  South  Collaga  St., 
Tallow  Spring* ,  Ohio  45307,  USA 


Va  hava  prepared  seven -coordinate  aooooxo  Ko(VI)  oooplenae  con¬ 
taining  a  single  catacholata  ligand  by  two  aynthatlc  rout**: 
oxidative  addition  of  o-guioooes  to  on  nolybdeouo(IV) 

MoO(S2C»t2)2  4-  Q  ♦  MoO< cat)  (8200*2)2  (1) 

and  nautralisation  of  dloao  Jto(Vl)  with  protonatod  catechol 


Mo02(S2Cnc2)2  +  Hy®**  ♦  HoO(eat)  (8200*2)2  ♦  *20  (2) 

Tbaaa  coaplexee  undargo  twn  natal  centered  and  two  Ugand-ceatered 
alactron  t rasa  fata  aotnaponding  to  liofFI)-*  Ht>(V)  ♦  Ho  (IF) 
raductiona  and  catacholata  <a  MlpdaM  a  frtiMi  MdOHsO.  Tha 
oxidation  potential*  of  cbt  ceteoholate  at*  ahifead  pnoitivaly  by 
about  t.W  upon  coordination  to  tbs  alaotropoaitiao  «*#*♦  oOhcor. 


X3  AMD  WCTiwuM'oonfMfio’aag  q T  FIV1- 

COOKDIMAXE  a  BOMDBD  XMMMTL  KUntlUB.  HmtACTIOKS 
WITH  miDIME  AMD  MXTftXC  OXIDE. 

X.  H.  todlih*,  D.  Laucon*,  ?.  Coco  Hot*,  and  X.  Gullard** 

*D«partaanC  of  Ch««l»try ,  Qnlvorolty  of  Bouoton,  XX  77004  DBA 

^Laborotolro  do  Syatboao  ot  d'XloctroayachoM  Organ  oaatalliqo* 
Moocl*  au  dots  (LA  33).  Xacvlto  <u  ScloacM  "Gabrlal"  6, 

U.  Gabrlal ,  21100  MJoa  FXAMCX 


MBMJCTWK  aWCW-OatYGW  BOND  CUBAN  ACS  IN 
n*-MRCOWWANTUM(IV)  P0RPHYWN8 

XadUlttitafiaAin.  o*  CkM«*.  1UM  M.  K*4ieb».  Aleio  ©reudeeu".  lUuriue 
Groee*.  J*en-M»ro  Letourf.  ui  Jeen-Cleud*  Umhont 

•  D*pt.  of  Cheeietry,  Oeklend  University,  Rochester,  IS  46063; 
**Lebor  stairs  d'EUctrocbfrrde  et  4c  Chi  tide  Physique,  Unleerstte  Louie 
Pssteur.  4  rue  BUiM  Pescsl,  07000  Strasbourg,  rrmacr,  tLeboretolrea  do 
Chine*  (LA  CMRS  SSI).  Depertement  4e  Reoherohe  IWNe—rtNl.  Centre 
d ’Etude*  Nuotdetrec  do  Grenoble.  08  X,  30041  Grenoble.  Frence;  {Present 
Addreet:  Oeidend  University,  Rochester,  ID  40003. 


ELECTROCHEMICAL  AMD  HR  RTOY  OF  BIS(ARENE) 
CHROMIUM(O)  m  AOLYBBBMKO) 

C.  Mark  Savnour  and  J.  J.  LSfCWSki 

uni  varsity  of  Tmi  at  Austin,  Dapt.  of  Cbssu 
Austin,  Tsxas  78712 


Plarra  OOUZKHH,  It—  JRAMEOI  «nd  Vdroctqu*  tUMOUL. 

Labor* to lr«  da  Chiaia  da*  Hittn  da  Transition,  COMMON  60S, 
Unlvsrsltd  Harp*  at  Marla  Curia,  TV 30  PARIS  cedes  OS,  PRASCR. 


In  view  of  our  interest  in  tha  ohaalatry  of  with 

aultlple  aatallie  ra idea  altaa,  «a  hav*  synthesised  a  nuabar  of 
seaplanes  with  farruoaaa  baaad  Uganda,  with  tha  ala  of  inves¬ 
tigating  tha  feasibility  of  lntarvelenee  transfer  through  a  brld- 
dng  natal  canter.  Th*  follawlqg  ooaplaaa*  :  OfcO^J,  0 MO^p, 
CR(Ck )  ^30*aOCl  ^L] ,  [RutCO)^ ,  [P^laoac)]  and  CPaLp  hav*  boon 
praparad  fro.  tha  raaatloaa  of  [MoOf Ueae)^] ,  C«(Kt),3CMoOCl^(B20)3, 
CRu3(CO)ia3  and  [PaCaoaoJj]  with  tha  farrooanylldaaa  derivative*  of 
bensoylhydrasln*  OR.)  and  thlobaBaoylhpdraalna  <«.').  Tha  aana» 
oxo-brldged  dinars  CM®^0^«g3  **  LMpjOjLp  hav*  been  obtained  bp 
th*  reactions  of  DteO^J  and  OteO^J]  with  PPhj,  and  tha  son. 
danaatlon  roaotiona  of  OW^l  and  OteO^J  with  phanplhpdraaln* 
have  plaldad  th*  bl*(pha«yldla*eal4o)  darivativaa. 

Tha  orywtal  and  aoleoular  structure  of  Owy^].  aolv  (aolv  * 
0.80  OjCIj,  0.1 6  C^R^)  *<•  Oaan  datarainad  bp  single-crystal 
Wap  diffraatien  aetboda  i  P*t/n,  a  *  11.1*9(7),  b  *  80.863(3), 
a  *  15.581(3)  I,  »  a  tO.tetS)*  t  I  a  0.063  far  3661  reflections  s 
thd  ll«OU  WXMMi-  mam  «*MM  and  the  asonethlaa 
nitragta  sboa  t  tt*  a»Nga  dohitr  dftaaa  ar*  traits  td  th*  taraiMi 
am  tMupa.  «M  0**Mb  -MOW  diaar*  and  tha  bWphanyldiiantldb) 
— IWhdarhaaa-  bam  *bn*n>arta*<  hr  a  apeetroaoapy  aid  tha 
«M0M>»6  ««*  Mda  taadg.l  aa  the  *>»  leaner  eatha 

baala  *f  a  data,  tha  A  *  SO  fw^toaU  dad  •  *  f/» 

*•*•0*0  PW'p  baapoanda  -  have  .-bsea  abaraateeiaal  a  variable- 


’JSPr. 


.tP*  Wsfc.Atwdied  bp  alaatraaMaAaal 
•rtiwaar  that«aidnAfc>q  af  tha 

«X  to  upt  radah  unaldtry  af  tha  urifirimA 

mm. 
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MJSCTROCHWICAL  RXMOVAL  OF  AN  JELPGTRON  FRCM  H(CO)^bpy 
LABXLIZSS  TBS  COORDINATION  SFBBBB  MORS  THAN  ITS  ACCSPTAMCB 

D.Miholovi,  L.PospiSil,  A.A.Vllek 

The  J.Beyrovaktf  Institute  of  Physical  Chea is  try  and 
Blectrocheaiatry,  Czechoslovak  Acmdssry  of  Sciences, 

VlatskA  9,  US  4o  Prague  1,  Cmachoalovakia 


Redox  orbital  concept  requires  that  tba  ehuga  of 
electron  nuabar  In  JT-orbitolm  tntlu»nco»  the  stability  of 
tho  ays  tea.  To  tost  this  implication,  M(CO)^bpy  (N  ■  Cr,No, 
V)  vara  studied  eleotrocheaioally  la  T BN  and  CH^CN.  These 
sorioa  of  eoaploxoa  fens  a  suitable  aodel  systsa  as  they 
undergo  both  oxidation  sod  reduction. 

Tho  reduction  is  predominantly  looallsed  on  tho  bpy  li¬ 
gand,  whereas  the  oxidation  results  in  the  renewal  of  one 
electron  fro*  orbitals  predbaiaantly  of  aotal  origin.  Both 
in  the  radical  anion  and  cation,  priaarily  foraed,  labiliz- 
at ion  of  coordination  sphere  was  observed .  in  the  oation 
substitution  already  by  the  solvent  aolecnU.es  proceeds,  whe¬ 
reas  the  anion  requires  presence  of  a  nucleophile.  The  rate 
of  substitution  is  by»«v»ral  orders  of  hagai  bade  higher  in 
tbs  cation  than  in  the  anion.  The  elect re cheat  cal  behaviour 
separating  the  effect  of  a  hole  in  tho  A— lsotrons  and  that 
of  an  electron  in  the  bpy  ST-dbibel#,  implies  that  taw 
novel  of  on#  d-eleotroa  has-  a  grabber  labilising  effect 
addition  of  tan  olootron  lata  bpy  7C -oyoias. 

Analogous  Mbilieatioa  was  observed  to  resolt  it  ttt 
MLOT  process*.  Caaparison  of  eleotfoobeaioal  at*  photochwxic- 
al  preoosces  aahoo  It  possthfi  t*  de*tt«  ttifforanais*  in 
prcpofticg1  cT'WbWt  sai'igSiW'ilgiosV ' 


:***»«  JOe  ****  Rsa^fciw. 


_ THp4»-9 

TRANSITION  WSTAL  COKPLKCES  AS  THE  ELECTROCATALYZERS 
OF  HYDROGEN  EVOLUTION 

SaaaML  2*  ftrtBttg*  «*«*»!•»  A.  Ulakhovioh  and 

El rin«  P.  Medyanteeva 

Kua  Stats  Ulyanov-Lanin  University,  Kasan,  USSR 
480006 


tk«  prooaaaaa  of  the  catalytic  •volution  of  hydra- 
Son  in  solution  of  Mtal  eeeplexss  with  organic  ligand* 
can  bo  subdivided  into  groups.  It  is  reasonable  to  sop- 
pos*  that  tha  oxidation  atata  of  tha  oantsol  a  to*  in 
tha  catalytioally  aotiva  caspaund  is  tha  basis  of  this 
subdivision.  In  tha  alaatrashsniaal  reactions  of  tha 
first  group,  complexes  with  *  central  ate*  in  tha  2* 
oxidation  atata  era  involved  is  tha  proto nation  process. 
Tha  catalytic  hydrogen  Suva  in  observed  before  tha  dis¬ 
charge  of  this  soapiest,  in  which  the  rapture  of  the  no- 
t el-ligand  bend  occurs.  Tha  evolution  of  hydrogen  in 
solutions  of  the  transition  natal  coaploxos  with  sons 
thioaauioarbsaonaa,  xanthoganates  and  dithiocarhanatea . 
In  tho  aase  daw  the  aetnl  foxnlng  a  coupler  is  in  the 
3+  oxidation  dftgte,  the  hydrogen  wave,  as  n  rule, is  pre¬ 
ceded  by  «  reversible  one-electron  reduction  we  due 
to  tho  transition  11  (ECO  «£*.  M  (It)*1 

Xloctrochenloal  reactions  occurring  at  aors  nega 
tive  potentials  (preferably  in  alkalina  aolutiona)  font 
the  ihmI  gtasg  efttanoltlmi  natal  aoaplaxaa  with 
sttlphar-oaiiAaiaiag  ligands  to  provoke  this  typo  of  ro¬ 
tations.  An  in  those  oases  oatalytio  waves  follow  the 
stages  in  thieh  the  eentvol  chelate  ion  is  rednoed,  in- 
volveoent  of  wglwii  with  tho  tow  oxidation  state  of 
tho  Mftsl  in  the  eatalytie  effeot  Mg  ha  nsaooad. 


,  R.A.Ulakhovioh  and 
anal.  Oban.  144.1. 


1.  T.t, 


VtflimfPi)  *«VdJ 

B.F.IlegfsnSsovo ,  i. 
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STABILITY  CONSTANTS  FOR  Mg (II)  and  Cd(II)  ADENOSINE 
PHOSPHOROTHIOATE  COMPLEXES  USING  31P  NMR  SPECTROSCOPY 

Vincent  L.  Pecoraro.  Jeffrey  D.  Hermes  and  W.  W,  Cleland 

Department  of  Biochemistry,  University  of  Wlsconsin-Madlson, 
Madison,  Wisconsin,  USA  53706 


Determination  of  the  screw  sense  specificity  for  metal  nucleo¬ 
tides  by  kinases  la  Important  In  deducing  a  three  dimensional 
picture  of  an  enzyme's  active  site.  Nucleotide  phosphorothioatea 
have  been  used  to  elucidate  thie  screw  sense  specificity1.  In 
these  complexes  sulfur  Is  substituted  for  oxygen  on  one  of  the 
Internal  phosphorous  at  was,  generating  a  chiral  center.  Magnesium 
(IT)  prefers  to  coordinate  Co  Che  oxygen  atom  of  such  complexes, 
while  Cd(tl)  is  bound  predominantly  to  the  sulfur  aCom.  Thus  by 
choosing  the  proper  metal  one  can  generate  either  screw  sense 
isomer  with  Che  same  chiral  thiophosphate  and  use  these  in  enzymat¬ 
ic  assays  to  define  the  enzyme ' t  specificity.  An  assumption  of 
this  method  is  Chat  Mg(II)  and  Cd(it)  bind  exclusively  to  oxygen 
and  sulfur,  respectively.  To  teat  this  hypothesis  we  are  determin¬ 
ing  the  stability  constants  of  ATP,  ADP,  ATPaS,  ATPSS  and  ADPoS 
with  Mg(II)  and  Cd(II)  using  3 IP  N?fR  spectroscopy.  We  have  also 
completed  pH  titrations  to  determine  the  pK’s  of  the  ligands.  Our 
studies,  which  are  In  agreement  with  previously  reported  values  , 
have  shown  that  tba  pX  values  for  ATP  and  ADP  are  6.63  end 
6.66,  respectively  (30*,  u“0.1K).  Moreover,  these  pK  values  are 
not  perturbed  for  ATFbS,  ATPSS  or  ADPaS  (6. 66,  6.65,  6.77).  The 
stability  constants  for  CdATP  and  CdADP  (log  K«4. 36,  3.53)  are  of 
the  same  magnitude  as  the  Mg(II)  complexes  (log  K-A.06,  3.17).  we 
will  also  report  the  stability  constants  for  the  Mg (XI)  and  Cd(II) 
phcspborotbioste  species.  From  these  date  we  can  estimate  the 
percentage  of  Cd-0  versus  Cd-8  coordination.  The  31P  NMR  spectra 
alao  indicate  to  which  phosphates  the  metal  ion  la  bound  (e.g. , 
bl dentate  versus  trident ate  coordination).  These  data  will  be 
discussed  with  emphasis  on  ensymetic  studies  using  these  compounds. 

1.  M.  Cohn,  Acste.  Cham.  Res.  1982,  1£,  325. 


2. 


A.E.  Kartell  end  R.M.  Smith,  Critical  Stability  Cone teats 
vol.  2,  281. 
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EMF  EQUILIBRIUM  STUDIES  OF  POLYTUNGSTATE  IONS 
IN  FRESHLY  ACIDIFIED  AQUEOUS  TUNGSTATE  SOLUTIONS, 
3  M  LiC104  MEDIUM  AT  25 "C 


Karl-Heinz  Tytko 

Institute  of  Inorganic  Chemistry,  University  of  GBtt ingen, 
Gottingen,  West  Germany 


The  polytungstate  system,  ionic  medium  3  M  LiC104  at  25°C,  has 
been  investigated  in  the  entire  range  of  acidification  by  means  of 
the  equilibrium  data  (Z,  log  eg*,  Cio^-)1  and  their  mathematical 
analysis.  Measuring  range:  Cwo42“  -  0.2  to  0.001562  M,  2-0  to  1.61, 
287  data  points.  Each  data  point  was  individually  obtained  by  a 
"point  titration"  performing  an  extrapolation  of  the  H+  concentra¬ 
tion  to  zero  time. 


As  has  been  shown  for  the  polymolybdate  system2'3,  a  definite 
interpretation  of  the  (Z,  log  eg*,  Ckq.2-)  data  of  systems  as  com¬ 
plex  as  polymetalate  systems  is  impossible  on  the  basis  of  these  da¬ 
ta  solely.  Therefore,  as  in  case  of  the  polymolyfadate  system2,  a  re¬ 
action  scheme  for  the  hydrolysis  of  the  tungstate  ion  W042~  in  aque¬ 
ous  media  derived  from  theoretical  investigations  on  the  formation 
mechanisms  and  structures  of  polymetalate  ions  was  taken  as  a  basis 

for  t’Vtex  IntMrrvAtsflfln  rsf  fKm  Am+m  aww la<tio  fVim  arm  jam 


ter  species,  occurring  at  the  border  of  the  range  of  our  theoretical 
investigations,  has  been  shewn  to  exist  by  other  experiments  before, 
as  well  aa  the  species  (8,7).  This  reaction  scheme  gives  a  good  de¬ 
scription  of  the  (Z.  log  ch+,  Cwo-2-)  measuring  date  with  the  fol- 

- 

The  special  merits  of  the  species  (8,7)  and  (12,8)  are  their  u - 
nique  thermodynamic  stability  and  kinetic  inertia  dapending  on  geo¬ 
metric  qualities  of  their  structures4.  Their  pro tone ted  forms  occur 
in  virtue  of  the  basicity  of  the  species  aa  also  determined  by  the 
geometry  of  the  structures  and,  furthermore,  by  the  charge  nueber  of 
the  ions5.  The  reasons  for  the  occurrence  of  the  species  (16,10)  are 
discussed  ea  well  es  the  reasons  of  the  dissimilar  behavior  of  the 
polymolybdate  system  at  this  point. 

If  the  measuring  date  are  analysed  without  any  assumptions  con¬ 
cerning  the  species,  species  (8,7)  can  be  detected  unofeiguouely  by 
the  spacing  of  the  Z(log  c„+)  curvet  for  the  different  tungstate 
concentrations  and  the  spsciss  (16,10)  and  (13,8)  by  tee  final  pla¬ 
teau  at  Z  -  1.61  in  the  (Z,  log  <%+,  Cna*?-)  diagram.  For  the  inter¬ 
mediate  species  tears  era  different  possibilities  of  interpretation 
just  as  in  cess  of  tea  polymolybdate  system. 

1.  Z:  H*  consuMd  par  W342'j  (p,q)t  Hp-2rWgP4q-r <2q-p)-. 

2;  Z.  Anor^.  AfigLOia.  1983,  503.  43. 


5.  k!h!  T^tho’efefi,  Adv.  Inoc*^  si.  iediochm.  1976,  19. 
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EQUILIBRIUM  ANALYSIS  Of  THE  AQUEOUS  HOLYBOOPMOSPHATC  SYSTEM. 

A  COMPLEMENTARY  EMF  AND  J’P-NMR  STUDY 

Lage  Pettersson.  Inge  gird  Andersson  and  Lars-Olof  tfhman 

Department  of  Inorganic  Chamlstry,  Univaraity  of  UmeE, 

$-901  87  Umet,  Sweden 

Equilibria  In  the  system  have  earlier 

been  atudlad  by  our  research  group  by  emf '  (glass  electrode, 

25  °C,  3.8  M  Na(CIOa)  medium)  and  combined  emf -spec trophoto- 
metrfc2  methods .  Using  the  results  from  the  equllibrltmi  ana¬ 
lysis  as  a  firm  bates  Information  from  single  crystal  Struc¬ 
ture  determinations,  large-angle  x-ray  scattering  (LAYS)  on 
solutions***  and  Raman  measurements  on  solids  and  solution**, 
made  It  possible  to  establish  the  structures  of  the  predomi¬ 
nant  aqueous  species.  Two  main  series  of  comp I exes  mare  found: 
One  colourless  with  three  (5.2)-specles  having  the  formulas 

five  Mo/P  -  9/1  species  lljpglfu^j  MVPidmShr  *  • 

HjMoaPOjtS*  and  the  dime#,  i 
was  found  to  have  the  atruciura'ln'th#  solid 

phase6**  end  LARS  studio*  eMupd  the,  other  three  9,1  to  have 
essentially  the  Seme  structure*.  The  combined  amf  spaatco- 
photomatrlc  data*  Indicated  additional  camplen(es)  having  a 
higher  Mo/P  ratio  thttp  9.  An  ertandad  end,  study  gave  no  de- 
cl si va  answer  and  .had  therefore  t*  be  sauplsmemtad  m!  th 
another  experimental  Upthod.  '•P-NNR  spectreeeepy  Mia  censl- 
darad  most  suitable  and  It  It  the  results  frost  this  qompts- 
mentary  amf  and.  Mb  stidy  thetwll?  be  patented  In  »h*:poa- 
ter.  At  Mo/P  a  1.5  the  existence  of  the  (M)-apectee  were 
firmly  established  and  at  pM  >  1.5  no  ocher  eonplonas  could 
bu  detected.  At  higher  MS/P  reties  NHR  dete  show  that  hial- 
dus  the  <9.i)**pdcte»  dddlttoneT  ctStgiteaiUs  are  fofUad.  r8hS 
of  Mae*,  a  spetle*  tilth  S  Me/P  ratio  of  12:1,  bsrmnus  pW-  ’ 
dominating  In  vStyaSt^c  saftuttort*  lpb*1). 
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AN  IKM(II)  NACMCTUC 
POB  Ml 


C.A.  Imt«.  K.D.  MU**,  J.». 
B.  Lnii**!  Z.  Bay***.  B.  ! 


•Oaivartity  •(  Mrnlt,  BmUk,  Colorado,  VIA 
**Matlaa*l  hint  of  It*  Ward  a,  Boaldar,  Colorado, 


vu  tom 


Tk»  Pa  (II)  im|1m  1m  darlvad  frar  tk*  raaroapali#  Ugaad 
Z .1 .V.lO-tatraaatkyl-l ,) ,»,ll-tat»aaaooy*lotot«ado*a-I ,1,1 ,M- 
tatratM1,  BodlXIZB)  (C|LaD|  ,  moiUl;  llil*  attkta 
f  will  &i  tmaaiulU.  na  1:1  naflmtlw  raaatloa 
P*ai)(Tn)(Cc«,«)K  ♦  OB  •  fd(n)(TnO(CtB,CN)(»)1*  aCAOl, 
rkiak  i*  kaliavte  to  nwiil  Igr  *  IlMMktivt  Milwlwr,  tea 
•vilttfiw  aomataat  K/ICJ.OQ  •MTU  IHL  Ik# 
farti*  MMtlM.ts  f  .It  r*»"*  « 
a-1. 


rfcil* 


tit 


fmart  rat*  nutitt  fa _ _  _ 

tk*  roTara*  rata  awtett  la  1.7  a 

Bialac  MM0  aad  iy*MtU|  aoata  ter* 
far  off  Uiate  ate  aalaativ*  MjtMtlw  yitaaaaaaa  far  i 
rlrtasaa.  Carter  rrraaiii  fta  a  |*taatUl  era  ratateal  At  apaftteada 
raataa  far  aavaral  raja*  ikateaal  tnteta  ate  aa  ateteaat  aarra* 
of  CB  rated  aateaaa  twrtt  af  H  at  a  ta*  Tataria!  far  afcartaal 
Udaatry.  A  praaiala#  aayaratia*  ratted  rklak  atltlaa* 
ateteaal  aaarUsatiaa  ta  faailitatad  trsaafart  ia  ll«aid 
rteteaaaa.  SB*  rteatiar  af  90tm«*«»:<  ilfyOOt*  rite  CO 
affatea  faailitatad  trartyaat  aaraaa  kateasMtlli  IMpUd 
■ateaaaaa  ate.  sirs*  tte  aarplar  data  rat  Bite  %,  •>,  00.  at 
%.  tte  faailitatad  twrafart  it  ralatiraly  Nlmin  far  Cl. 
tepndiag  t««r  tte  rteArart  tlMwai  ate  tte  sfaptea 
aaaaaatratiar.  tte  inufwt  tat*  it  BO  Stl  graatar  teas  tte 
partly  diffaalaaal  rat*.  Baatlta  af  ngatlMti  irvalvtag 
aaajatitir*  tnatfart  af-OO  ir  t»a  graioaa*  af  O^  wa  aiaa 


tte  0»<g)  iwolwii  aaa  te  aa*d  aa  itort 
Mtkaratiaal  artel*  aiiah  pradiat*  tte  ragalfte* 
id  traaayart.  OarfBateMa.  «te  rate!  itelaatat 


tte  rata  **aata«t»  f**  OHtlteia|  ate  tte  diffatioa 
aaatflaiaatt  far 
fararatar*  fat  a 
af  tte  trail  itatad 

ttet  toMOUity  at  tte  •**»!•*.  at  aaorate  *•  tte  _ 
a*  kiaatiaa  at  tte  aarteantiaa  ratafias.  ltaita  tte  ftoititot 

arc  Ai.  C  ’terwrh A  AfclJ  m 

■VteMnMMSv  wmm  nVBMRlVlI . 

ta  Hf  lU  MteUateiaa  aaaatiaa  Batatas  a 
I la  aarrlar  ate  diaaalrad  ga*  aaloaal*  te  ardar  ta 
fateiat  tte  statute*  af  faailitatad  IW»)tK  rsd'Bte  fit 
f tail  its  tiaa  aaa  Ba  teowtl  via  rteaarlar  atQteaarteo.  tea  af  fast 

til  ate*  te 


1.  BJU  Btlteis.  B.B.  ftuilw,  MtiUtegm.U.  Baaa.4. 

(ta.  tea.  Iffl.JK*  ffte.  - 
I.  U  Baste  ate  *.  Tasiji.  1.  As.  fits.  la*.  im.  g.  ddtl. 
9.  U  Bates**  ate  tefc  teftta,  I.  M.  tel.  ABM.  «,  MB. 
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EVALUATION  Of  COOPERATIVITT  EFFECTS  ROM  THEROOTKAKtC  DATA  OP 
METAL-LIGAND  AND  KACSOKJLECULE-LIGAND  EQUILIBRIA 
A.Braibanti,  F.Dellavallc,  E.Fieicaro,  G.Mori  And  M.Paaquali 
University  of  Pirw,  1-43100  Path  (Italy) 

It  has  been  shorn  hew  cooparativity  and  chelate  affacta  both 
in  natal-ligand  and  aacraaolacula-ligaad  co«p lanes  can  ba  evalu- 
atad  on  a  common  acala  by  naana  of  dinanaioalaaa  parapatars.  tba 
parnetara  Xf,  X^  refer  to  baaotropic  chalata  effect  and  X^, , 
to  botarotropio  chalata  affact.  tba  par  wee  ter  /B^  for  bio- 

ccap lews,  or  w  for  n-ligand  ecap  lease  Indicate  tba  a*- 

tant  of  bcaotropic  cooparativity.  On  tba  other  band  tba  batarotropie 
cooparativity  can  be  evaluated  *»  V*&  'W*1  • 
v-*£.  'W4  •  ate.  tba  paraapter  ^  0^,)  allows  to  cal¬ 
culate  tba  cfcenicel  potaotial  change  A»*»  -«  la*r  («n*.).  tba 
paranitaira  are  obtained  ae  ration  between  operational  equilibria* 
com  tent*  expressed  in  *nbipra«al  eoocentret  loo  unit* ,  the  enae  aa 
tba  activity  coaff iciest#.  Tbarafora  the  cfcangaa  in  chaadcai  potna- 
tiala  due  to  cooperativity affects  can  ba  eoaptrad  vith  changes  dee 
to  the  ionic  strength.  Tbit  relationship  is  particularly  signifi¬ 
cant  because  tba  Moperetivity  effect  is  eaiciy  due  to  aaternal  li¬ 
gand-ligand  interactions .where  the  solvent  play*  an  inport ant  role. 

The  correctness  af  this  tbe**odyna*ic  treataeat  can  ba  I— iw 
atratad  on  the  Ijarrun  plana  <7,  -la{k]  ),  Tba  uaefulnaaa  of  tbeae 
paraaatars  will  ba  ahonn  by  Mans  af  eats  of  data  taken  frtta  potea- 
tlodetric  an d  calorlaatric  i*M»t«nti  on  eat  el -ligand  ayataaa 
obtained  in  tbia  laboratory  and  fra*  data  in  tba  litarotnM.  Also 
ligapd-Ugga*  interactions  ia  *ecro*elaculac  paapouada  can  be  Ctvsfe 
•tad  and  coae-ent  a*  ba  af  the  ease  order  of  aagnttwile  li  tii  fa 
taraccioM  to  Mtti  waplaaaa2. 

1.  A.Breibsati,  y.Dallavslli,  0.Hori«OdK.ti*q*aii, 

Inerg.  Obi*.  Acta  t&.  000  (1*«4) 

1.  fe«eb*r,  *dv.  Prdtain  «H*g.  >£,  i  <W»f 

'  ;  f  ...  •  *  v  .pi-j?  '  .  V-  .'i  .  ■  -  *  ”  v-:  -  a.  -  vV 

.  ;  .  :  V.  .  .  r-:v  .  xi*  M  ..  .  :*  is  *  i  ■  •'  /  .  ? 
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FORMATION  CONSTANTS  OF  HOMO-  AND  RgTKRODXNUCLgAR 
METAL  PORPHYRINS  DETERMINED  THROUGH  EPR 
SPECTROSCOPY 


Lucia  Baoci 

Departnant  of  Choniatry,  University  of  Florence, 
Florence,  Italy 


In  tha  frana  of  investigation  tending  to  charactarita 
tha  hatarodinuclear  natal  porphyrin  complexes,  tha  pro- 
blan  of  tha  rola  of  tha  natal  ion  and  of  tha  ettreochenl- 
atry  of  tha  porphyrin  conplax  on  tha  dineriaation  equili- 
hriun  haa  been  faced. 

Tha  conacanta  for  tha  fornation  of  the  copper (II)-cop- 
per(ll)  and  copper (Il)-iron(III)  dinuclaar  apaciaa  accor¬ 
ding  to  tha  following  equilibria  hava  haan  evaluated  at 
roon  tanparatura 

ZCuMPD  gpafr  (CuMPD) j 
CuMPD  ♦  PaMPDCl  CntffD  ‘PaMPDCl 

where  MFD  la  naaoporphyr in  IX  dinathyl  eater. 

Tha  EPR  apactra  of  CHCI3  aolutiona  containing  tha  abo- 
ya  apaciaa  are  acnaitiya  only  to  the  nononaric  CuNPD  one; 
therefore  tha  intanaity  of  the  eighala  are  only  proportio¬ 
nal  to  tha  eoncaatrotion  of  tha  above  apaciaa. 

By  naaanring  the  ihtenaitiaa  of  HPH  apactra  of  aotu- 
clone  containing  eoppar(il)  porphyrin  conplax  a  value 
of  Mil#  11*1  baa  bean  obtained  for  tha  divarication  coa- 
atant.  Tha  fornation  eonatant  of  the  heterodlnar,  obtai¬ 
ned  fron  EPR  apaecra  of  solution  containing  tha  copper 
and  iron  conpiaxaa ,  haa  boon  found  to  he  111  I  H*ij  tha 
eqnilibriev  eonatant  far  the  iron (III)  porphyrin  chlori¬ 
de  dineriaation  ia  aatinacad  fron  the  anna  EPR  data  to  ha 
negligibly  pnall. 

the  forhatien  constants  of  both  tha  hono-  and  hetero- 
dinare  are  coaaiataat  with  the  reported  valnae  of  12  and 
31  M-l  for  the  aicbal(ll)  conplax  and  tha  pare  porphyrin} 

The  fitting  Of  the  data  in  the  aeewnptiou  that  only 
nanoner i<  and  dlneria  apaciaa  ar«  present  in  aalution  la 
rather  eatiafaeterly,  aa  foand  in  pravtana  stadia#  an  ai- 
nilar  ayatana.  * 

tha  aqaara  pyranidel  coat igwratioo  of  Fe{ltI)Clperphy- 
ria  apparantiy  atraagly  diafevoura  diner txet lea  hut  not 
tha  fornatioa  of  tha  niaad  apaciaa. 


1. 


Dvaghty,  D.A.;  Dwiggiaa,  C.N.,At.  J.  Flaps.  Ohan.lSSH, 

14'  ♦» 


W 
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THE  STMIUTY  OF  PALLAOHM(!l)  COMPLEXES  WITH  ft-UMNDS 

6.  dndanagq,  Yan  qing  Yu,  and  tt.  Mannar 

labors toriun  fUr  Anorganischt  Chonlo,  ETMZ,  CM-8M2  Zurich 


The  Investigation  of  the  equilibria  Involved  In  natal  complex 
formtlon  Is  generally  United  to  cases  In  nhlch  these  processes  oc¬ 
cur  In  the  pH  range  fron  3  to  10.  For  tills  reason  neny  authors  have 
used  the  direct  pH  nathod  exclusively  and  consider  It  as  sufficient¬ 
ly  sensitive  for  the  determination  of  all  stability  constants  of 
natal  complexes.  This  Is  true  for  the  complexes  of  the  divalent  3d 
cations  with  a  large  nunber  of  ligands. 


In  the  case  of  the  4d  divalent  cation  of  pelladlun,  the  situa¬ 
tion  is  different.  The  above  given  nathod  can  be  of  sene  help  bo 
obtain  the  constants  XnHMLn]/{tMLn-lltLl)).  for  n  »  3  and  4.  only 
for  uni dentate  ligands  such  as  amaonle'.  For  polydentete  ligands.  In 
a  nllllaolar  solution  of  the  natal  Ion  and  of  the  ligand  and  in  IN 
HCIO4,  the  1:1  complex  Is  completely  fomad  and  tire  equilibrium  con¬ 
centration  of  Pdz*  can  be  very  low,  e.g. ,  between  10“*end  10*1<N. 

It  is  therefore  apparent  that  this  given  method  cannot  be  waed  to 
obtain  the  required  constants. 


Thiocyanate  and  bromide  anions  (X"l  form  stabla  Pd(II)  coaplexes 
and  their  stability  constants  are  known2,  lit  solutions  containing  a 
polyamine  end  the  unldantate  X  ,  the  copied  Pm*  is  the  norm  stable 
even  In  strong  ecfdlc  medium,  while  tint  of  the  farmer  ligand  pre- 
veils  at  pN  >  7.  Thus,  with  a  change  ef  pN,  the  ligand-ligand  ex¬ 
change  occur*  with  large  changes  ef  the  optical  density  ef  the  solu¬ 
tion.  The  caaplexae  with  aliphatic  wines  shew  d-d  band  maim  at 
wavelengths  tf.kh  uepand  an  the  nmMer  ef  ceerdinoted  N  atom,  but 
the  intense  eleerptlen  ef  the  ermmtlc  mines  sever  the  d-d  band  of 
their  complexes. 


The  censtent  ef  the 


NXJ- 


.  i* 


equilibrium  (I)  can  be  determined 


,2e 


♦  «'  t  NT 


-  vm.  t  «  v  w  (1) 

,  ,  by  alballmttrls  titrations  of  solutions  with 


>y  - 

^eTmameef'tte' antM?r Maed'cmplexae  hem  tube 

eensidered.The  blpyrldyl  coaplenes  undergo  ligand  awbaaga  with  prm- 
tmatnd  trSathytenaub mlao  4m  the  pM  rang*  W  allowing  the  dlber- 
nlwetlm  ef  the  eqwlHbrfom  ceeetembs  tnmimi. 

rn»  for  ethylmedlamlm,  ljr'«44*rrt#l,  1.10  pheaanthrallne, 
Md  different  aliphatic  md  aromatic  tetracaines  will  be 
Also  Hydrolytic  di 
HfKM)  Win  be 

Md  C.x,  NrpMiaa,  Acte  Cham.lsMd.  1M», 

Md  s.C.  Milli,  Half.  Chin.  Acta  im, 


1. 
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l. 
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va  ACTIVATION  AND  CATALYTIC  rmcnOULUATIOH  or  SATUEATKD 
BTDNOCARBONS  BY  SOW  SOLUBLE  TEARS ITt  ON  METAL  SYSTEMS 

DmIn  Baudry ,  Hi  chat  Ephritlkhioe,  Hugh  f«UU.  Taoqir  Fillcbaaa- 
Khan,  TmM  Cault,  Bupert  Bolnai-Snitb,  and  Jeouas  Zabraaweki. 

Inatitut  da  Qsiaia  Am  Subatancaa  Hacurallaa ,  Centra  Rational  Aa 
ta  Kacharcha  Scientif iqua,  91190  Cif-aur-Yvette,  Franca. 


A  nunbor  of  aoltabla  traaaitioa  Meal  polyhydridee  (a.g. . 
L2«aH?,  L3«uH4,  L3Eu<Ra}H2>  LjItNji  L  -  tertiary  phoepfaine)  ,  U 
tha  pretence  of  aa  olafin  (e.g. ,  3, 3-dinethylbutene)  aa  a  hydrogen 
acceptor,  have  been  found  to  bring  about  tba  "activation"  of  CHI 
bonda  in  aaturatad  hydrocarbeue  under  aiid  eonditiona. 

Tba  following  aelaetiva  <>  9SX)  baaogeneoue  raactiona  will 
be  deacribed: 

(a)  Tba  one-pot  oonewraion  of  liaaar  alkaaaa  +  2  (»  -  5, 

6,  7,  g)  into  tba  on rraa ponding  1-tlkanet . 

(b)  tbe  catalytic  eonvecalan  of  ayelaalkaMo  (a  •  A,  7, 

8)  into  da  correapoodiag  cycloalkenaa. 

Tba  Mebanian  af  tbaaa  raactiona  will  be  diacuaaad;  it  la 
thought  to  involvea  tba  inaertion  of  coordiaativuly  uaaaturated 
(14a)  Intarnadiatea  (e.g. ,  into  a  CHI  bond  of  tba  hydro¬ 

carbon. 


m 
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iridium  aowuocn  in  as  acmsnca  or  mjcwm  mb  acmmiw 

WIUm  A.C.  Otahan.  jna  R.  Soyano,  and  Uuandar  0.  MoMaatar 

MputiMt  of  CkMiitiji  Uainsrsity  of  hibarta,  Mawtai,  UkarU, 
Canada  T60  302 


(Mir  UV  irradiation.  Mm  Mafia*  (n-CjlMjlIrlOO)]  <*>  (mm 
a  coordinating  ansa  Cara  tad  intaraadiata  ableh  can  oaUatlwly 
add  wrtm<MrefM  bonds  of  all  kinds  in  in  Sanaa  la  Qa  jar 
fashion.1  tbs  X-ray  atractura  of  1  proridas  no  sins  Sa  thla 


ranarkahla  raactivity,  vhieh  is  as  far  lialtad  to  straotavally 
sinilar  Mb  and  ir  oooplasas,  ine lading  (n-CjSjlXrtCO) j. 


Iha  prlaary  products  at  tbass  photachaaieal  rsastiasa  an 
alkyl-  or  aryl-iridis*  hydridas  (n-C.Ha. )Xr<O0)(»K  ft).  MM 
atonatio  C-H  raactin g  4-5  tinaa  faatar  than  aliphatic  CHI. 
laolation  of  Mm  nry  aoaoltlaa  onaplaaaa  I  is  pass  thla.  hat  Mmp 
ars  nornally  convartad  to  tho  robust  halofaao  Sari  as  tins,  ssssnl 
of  Mich  haaa  boon  structurally  charsetariasd. 


Coaplanaa  1  by  aabasqosnt  tharsal,  phataaSasioal,  or  nbsolail 
pcocsaasa  pronida  acosaa  to  ass  aanan«alaar  «r  bisasloar 
apoeiao.  various  ni  sad- li  sand  ssaplsaao  a f  Mm  typo 
(n-Cjita,)Xr(CO>(olofia)  nan  bs  abtnaad  fans  Halids  dartsn tinaa  of 
a.  na rains  J  (R  -  cyclobavyl)  at  5d»C  affords  Mm  yosniossly 
onraportad  a.  Irradiation  of  S  (II  ■  nosphyl,  OjCHa^lj)  tons 


1.  <4.  Mums  and  «.M.  drataa.  4*  bs.  aw.  doe..  tM,  mi. 
f.  14.  dsyssa.  JU».,  NMssdsr.  and  «.*.«.  dnbsa,  aid.  tW, 
tdb.  Jim. 


H/D-KXCHABC*  nUCTIMB  SRMBSK  tUUM*  Mb  DBREttOM 
CATALYZED  R  WPfOKTB)  MtfiAHOSBODIWi  COMPLEXES 


BotaMM  Utsjiaa  and  Jaffroy  fobwana 

Prlncatoa  Uni  varsity ,  rrlncataa,  Mas*  jcmy,  USA  0*544 


Transition  aatal-catalysad  aarbwa  r  sac  Ilona  batman  albaaaa 
sad  Dj  ara  al^U  araajlaa  of  OB  bond  elasvsfa,  and  tbs  al acids- 
tloo  of  nachairtana  for  sach  procsssss  nay  land  to  tbs  daaalopaant 
of  salactivo  transforaatloos  of  albtnaa  to  otbar  organic  protect*, 
wa  barn  notad  H/D  sschaags  tataaan  bat  ana  and  Dj  catalysad  by 
(silica) -C*h(sllyl)H,  aa  ayrilttrlm  atom  of  dautarlaai 

lncorporatad  alkana  aaa  notad  aftsr  lone  roaotlon  tlnaa.1  Da tails 
of  this  alkaoa-Dj  arebnaja  protadara  bars  baaa  datantnad;  two 
dlffarant  nachanlana  oparata  for  It. 

.  Many  natal  yarn  r  Las  cacalyss  aarhiaga  latnaan  albaaaa  sad 
#!«*  for  aa  alttaaa  (C^gu)  foa  soafcsr  of  Oft.  bonds  aadhaagad  Cor 


trnct  or  uaw  waucnm  on  mucanrr  or  ik(i>  complexes 

Ana*  M.  Trsooiok  •nijgBtJiJkftnlt. 

knUtaU  of  Clmiiitrj  Unhw rty  of  Imlw,  M  Ml  Wraatatv,  Naal 


nodttlad  tagr  tho  1 
ooovosloat  modal 


of  dMtmul  Hamr/t-aoNplar  proporUoa  or* 
■  to  tko  atudjr  of  mbatttnUoa  ud/or  oxUttin 


J.C-0 


»,«ca3;  c6a5;  c^jc^.c^ 

a2»  ch3i  o/3 

P(OWl>3 

l2«ooj  p  luPh)  3 


■  w  i  ajolfcaafrail  aal  apaatraanaflnaltj  f*tt  *^C,  **P MIS.  Ot,  UV-Vla)  ocom- 
lood.  M  martaN  am  attakatutka  ntetura  of  Imam.  Dw  Inar 
atfoet  of  upaamolrlo  S'dUaotoaoo  ama  loam*  to  ho  too  vook  to  Cano  •  gtaon 
loomoraftbo»>iAA)(eQ)>  lao^lio  CU»d  1*0*  am,  P»PPO»  P(OW»)J. 

Mmwaf  *W>  ttaoao  of  PPb» 
MtnafKkMWB'  of  ttka”  olautooti 


of  tbo 


Of  tfefO 


[Q  ♦  PfOPta),  tho  toraotkm  of 


r**?rr 


r  «MgWt  i  *  i'W  ^  Ji  i .  in  y)^|  1 J 

a  frown*  »*»|»«« 

»f  mm/I.  r-A  i  Qayo  *  ywyiwaa  arafawo 
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MOLECULAR  STRUCTURES  OF  CYCLOPEITADIEIYL-  AKD  CARBCMRHOXYCYCLO- 
PmADimL-COBALTACYCLOmTADinre ,  AID  CARBCMETHOXYCYCLOPEITA- 

DIXHYL  ( DIMETHYL )  COBALT - COMPLEXES  WHICH  ARE  RELEVAHT  TO  COBALT- 

CATALYZED  SYHTHESIS  OF  PYRIDIHBS  FROM  ACETYLEHES  AHD  HITRILES 

Yasuo  Wakatsukl  and  Hiroshi  Yamasaki 

The  Institute  of  Physical  and  Chemical  Research,  Wako-shl,  Saitama, 
351,  Japan 


We  have  utilized  the  outstanding  reactivity  of  the  cyclopenta- 
dienylcobalt  unit  towards  alkynes  in  the  synthesis  of  heterocyclic 
compounds  [l].  One  of  the  examples  is  the  co-cyelotrimerisation 
of  alkynes  with  nitriles,  mediated  by  the  (C-H.)Co  [2].  The  unit 
can  be  generated  from  many  precursors  such  as  CpCo( diene),  CpCo- 
(C0)2,  CpCoCp,  CpCo( PPh, ) ( alkyne ) ,  CpCo(PFh.)2  (1)  etc.  It 
appefars  almost  certainJthat  the  reaction  includes  a  cobaltacyclo- 
pentadiene  which  reacts  further  with  nitriles  via  an  intermediate 
like  (C^)(10)do5B=5Bra5lH  (2)  (3). 


It 


found  recently  that  the  introduction  of  a  carboaethoxy 


group  in  the  cyclopentadienyl  ring,  (ZCJL)Co  (  Z*COJie 
enhances  the  catalytic  activity.  For  example,  when  ReCi 
MeCall  were  reacted  at  95°C  in  the  presence  of  (C, 
amount  of  trlstethylpyrldlnes  formed  was  250  mole; 
value  increased  to  1150  when  (ZC 
hope  that  we  could  get 


),  greatly 
ieCaCH  and 


ten  (ZCA 
lnfurmatl 


-HjCotCOD),  the 
Xg.atoa  Co  :  The 
)Co(C0D)  vas  used.  In  the 
ons  on  the  role  of  the  carbo¬ 
aethoxy  group  in  the  Cp-ring,  we  prepared  cobaltacyclopentadienes 
(j.)  and  Uj.)  by  the  reaction  at  (1)  or  Its  carbomethoxy  analog  with 
HCmCH,  and  carried  out  their  single  crystal  X-ray  analyses. 
Complexes  (3)  and  (J*)  may  be  regarded  as  a  model  for  intermediate 
(2).  An  alkyl  cobalt  complex  (£)  was  also  analysed  for  cownparisor 
The  distance  between  the  (ZC.H. }  ring  and  Co,  1.723(3)  A,  is 
shorter  than  that  in  (C-H.)>Co,  l?79l(3)  A.  Also  the  C(aetallo- 
cycle)-Co  bond  length  in  fb),  1.931(6)  a,  appears  to  be  shorter 
then  in  (3),  1. 9^5(6)  A.  These  findings  suggest  stronger  inter¬ 
action  of  cobalt  with  the  organic  moieties  in  (k)  than  in  (jj) . 

In  (£),  a  contribution  of  the  fulvene  type  resonance  form  of  the 
cyclopentadienyl  ring  was  observed. 


<T>cocm*  Cp^®*** 

.Co^H  Co.-^H  Co. 

^  ^^.H  Ph3P‘  L  * 

&)  ?  .  (1)  ill 

1.  Y.Wakatsukl  end  H. Yamasaki,  J.C.fi.  Chat.  Coassin. ,  1973.  260 1 
Y.wakatsuki,  T.Kursmitsu,  and  H. Yamasaki,  Tetrahedron  Lett., 
197H,  b5**9. 

2.  Y.Wakatsukl  and  H. Yamasaki,  Tetrahedron  Lett..  1973.  3363. 
H.HttM— an  and  R.Brinkmaon,  Byntbesis,  1975  .  600. 
Y.wakatsuki  and  H. Yamasaki,  J.C.8.  Dalton  trans.,  1978.  1278. 
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ACTIVATION  OT  C-H  BONDS  BT  NOVBL  BOTHSKOM  CCMFLEBS 

«uH4t3  a  -  pcy3,  m3.  t(nt2)3) 

Bruno  Chsudret  and  Band  Potlblanc 

Laboratolre  da  Chlnia  da  Coordination  du  CMS  aaaoelt  B  l'Unlvsrslti 
Paul  Sabatiar,  205,  routa  da  Karbonne,  31400  Tou louts,  Franca 


The  raactlon  bates an  No (COD) (COT)  and  phosphines  undar  hydrogen 
has  been  shorn  to  be  a  convenient  route  to  none  and  polynuclear 
poly hydride  complexes ^ .  In  the  praaenca  of  three  equivalents  of  the 
phosphine  (L  -  PCy3>  PPr 3>  P(mt2>3)  the  new  couplexea  BuH^Lj  here 
been  obtained  and  characterised  by  analytical  end  spectroscopic 
data. 


These  complexes  when  dissolved  in  deuterated  acoustic  solvents 
(CjDj,  CjDg)  show  a  rauarkable  reactivity  in  exchanging  the  protons 
of  the  phosphine  ligands  with  the  deutarlun  atous  of  the  solvent2. 
This  reaction  is  spontaneous  -  it  occurs  readily  in  the  dark  at  roou 
t superstore  under  ergon  -  and  high  yields  of  deuteration  have  been 
obtained.  A  uachaniau  involving  dissociation  of  a  phosphine  folloved 
by  subsequent  oxidative  additions  end  reductive  slininatlona  of  the 
arena  solvent  and  of  tbs  coordinated  phosphine  ligand  is  proposed. 

The  aoat  outstanding  feature  ef  this  eyetan  Is  a  similar 
ability  both  to  intramolecular  and  interne lecular  C-H  activations. 

Bxperlnants  on  C-B  activation  of  saturated  hydrocarbons  will 
also  be  reported. 

1.  B.  OUBDB1T,  C.  COMODICCS  ad  B.  POUBLdNC,  J.  Chut.  Sec.  Chau. 
CoaM.  1M2,  ISM. 

2.  B.  OUOTB1T,  subulttsd  for  publication. 
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RHOOIUM(I)  CATALYZED  COOLIGOKZRIZATIOH  OF 
CAXBON  MONOXIDE  WITH  OLEFINS 

Jeffrey  S.  Brumbaugh  and  Ayuaaan  Sen 

Department  of  Cheaistry,  Penneylvanla  State  University,  University 
Park,  PA  16802,  USA 

Rhodiua(I)  coapounds  such  as  HRh(CO) (PPh3>3  and  ClRh(CO) (PPhj)2, 
when  dissolved  in  BOH-HOAe  mixture  (ROH  «  MaOH,  EtOH,  Me2CHOH) , 
were  found  to  catalyse  the  cooligoaer last ion  of  C2H4  and  CO  to  a 
alxture  of  B4CH2CH2<:0>_0R  and  H«CH2CH2CO>nCH2CH3  (n  -  1-4).  In  the 
case  of  aonoaubstltutad  olefine  such  as  propane  end  1-butene,  only 
the  isonaric  aonoketones  and  esters  (l.e., n  «  1  products)  were 
observed.  Using  a  new  aathaaatical  model,  a  quantitative  analysis 
of  the  products  of  the  CjH^-CO  oligomerization  reaction  Indicated 
that  this  reaction  proceeded  through  a  single  node  of  chain  growth 
involving  alternate  insertions  of  CO  and  C2H4  with  the  concoaitant 
alcoholysis  and  reduction  of  the  resulting  aetal-acyls  and  -alkyls 
respectively,  the  alcoholysis  of  the  aetal-acyls  was  found  to 
proceed  1.8  tines  faster  in  HeOH  then  in  EtOH.  In  addition,  a 
significant  deuterium  isotope  effect  (k(MeOB)/k(MeOD)  «  2.6)  was 
observed  for  the  alcoholysis  step.  The  source  of  the  hydrogen 
required  for  the  formation  of  the  ketones  in  H2O.  For  example,  the 
coollgoaerisatlon  of  C2B4  sad  CO  also  occurred  in  Me0H-H20  and 
MejCO-HjjO.  In  the  latter  case,  since  no  slcOhol  is  present,  the 
only  products  ware  the  ollgoasric  ketones.  Thus,  It  was  possible 
to  rationally  control  the  product  distribution  in  the  cooligo- 
aerlsation  reaction. 
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HOMOGENEOUS  CATALYTIC  DICARBONYLATION  OF  1  ,4-DIFUNCTIONALIZEO- 
2-BUTENES,  A  POTENTIAL  ROUTE  TO  ADIPIC  ACID. 

Albert  S.  C.  Chan 

Monsanto  Company,  800  N.  Lindbergh  Blvd,  St.  Louis,  MO,  USA  63167. 


Although  the  catalytic  carbonylation  of  allyllc  species  has 
been  extensively  studied  In  the  last  two  decades  and  fairly  good 
results  have  been  obtained  for  the  carbonylation  of  allyl  chloride 
and  allyl  methyl  ether, Hhe  selective  dlcarbonylatlon  of 
1,4-dl functional lzed-2-butenes  has  been  relatively  unsuccessful. 
Side  reactions  such  as  Isomerization  and  hydrogenolysls  appeared 

9 

to  be  the  biggest  problems.  Since  the  linear,  dlcarbonylated 
products  from  1,4-dl functional 1  zed- 2-butenes  can  be  easily 
converted  to  adipic  acid, 


xch2ch«chch2x 


+  2C0 


x£c 


XCCH2CH»CHCH2 


h 


H02CCH2CH2CH2CH2C02H 


a  catalyst  system  for  the  selective  dlcarbonylatlon  of  these 
compounds  Is  highly  desirable. 

In  this  paper  me  will  describe  a  highly  effective  palladium 
catalyst  system  which  offers  high  yields  of  11near,d1carbonytated 
products.  The  effects  of  solvent,  catalyst  promoters  and 
Inhibitors  will  be  discussed.  The  kinetics  and  possible 
mechanisms  will  also  be  discussed. 

1.  D.  Medema,  R.  van  Helden  and  C.F.  Kohll,  Inorq.  Chlm.  Acta.. 
3(1969)255. 

2.  S.  Imamura  and  J.  Tsujl,  Tetrahedron .  25(1969)4187. 
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HOMOGENEOUS  PALLADIUM  CATALYZED  CAR80NYLAT10N  OF 
ORGANIC  HALIDES  UNDER  LOT  CARBON  MONOXIDE  PRESSURE: 
SYNTHESIS  OF  AROMATIC  ALDEHYDES 

1.  Prl-Bar  and  0.  Buchman 

Radiochemistry  Department,  Nuelear  Research  Center,  Negev  P.O.  Box 
9001  Beer-Sbeva  B4190,  Israel. 


Formylation  of  halobenzenes  catalyzed  by  palladium  complexes  is 
known  to  proceed  under  high  pressures  (approx.  100  atm.)  of  CO  and  Hi1 2 **’ 
(eq.  1).  Such  conditions  obviously  reduce  the  values  of  the  reaction  as  a 
preparative  tool. 

H2,C0  IOC  atm. 

Pd  catalyst  0 

Ar  -  X  ♦  H„  +  CO  ^  Ar  -  C  -  H  (1) 

*  100  -  150°C 


We  wish  to  report  a  novel  palladium  catalyzed  formylation  reaction 
which  takes  place  at  low  CO  pressure  (3-4  atm.)  using  polymethylhydrosi- 
loxane  (PMHS)  as  the  hydrogen  source  (eq.  2). 


CO  4  atm. 

Pd  catalyst  0 

Ar  -  X  CO  +  PKHS  -6- - .  ^  Ar  -  C  -  H 

St  -  13CcC 


The  reaction  Is  highly  chemoselective:  benzaldehyde  was  obtained  in 
90%  yield  from  the  reaction  of  iodobensene,  while  bromo benzene  was  con¬ 
verted  to  benzaldehyde  in  72%  yield  under  the  same  conditions.  Chloro¬ 
benzene  was  found  to  be  practically  un react! vs  under  these  reaction  con¬ 
ditions.  Using  milder  reaction  conditions  4-bromoiodobenzene  was  for- 
mylated  to  give  4-bro  mo  benzaldehyde  in  93%  yield. 

1.  '  Schoenberg,  A.,  and  R.F.  Heck,  J.  Amur.  Om.  She  ,  86,  7761,  1974. 

2.  Yosbida,  H..  N.  Sugita,  K.  Kudo,  and  Y.  TkezakL  Bull.  Chum  Sac.  Japan. 

48,  1001,  1978. 
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rat  activatio«  or  oi-ournra  md  otn ns  it  mctal<< 
ths  raontucnM  spxcno«oon  or  cpMCCj^ )?  im 

C^Cgi,) 

Mania  L.  Uchteaberger ,  Clan  ftam  tall  oca.  and 
John  J.  CoFFeyir.  ' 

Depertaaut  of  CkMlittjr,  Biiwnit;  of  Arlsaaa,  Tucson,  trliou , 
DBA  85721. 


A  com  and  nltaet  photoaloetroa  spectroscopic  study  using 
MgKa,  Hal,  and  Boll  radiation  la  raportod  for  a  aorloa  of  CpNLa 
coaplaua  (Cp  •  cyclopentedleayl  or  pant aaethy lcyclo pen  tadlaayl, 
M  •  Co  or  Ik,  L  “  at bp la aa  or  Lj  -  batadiana) .  Thaaa  aolaculaa 
azblblt  coup lex  aalanea  apoetrai  alxtaan  of  tha  eighteen  CAP 
alactrona  appaar  below  12  eT.  Tha  aultl-technlqua  approach 
(Hat,  Hall,  IPS,  aad  chaalcal  stractura  partorbatloo)  proa  Idas 
claar,  uaaablguous  band  aaelgnaenta  for  all  or bl tala. 

Tha  actiaatioa  of  olaflaa  by  aatala  la  currently  being 
vigorously  lnaaatlgatad .  Tha  photoaloetroa  apactroacopy 
reported  hero  providaa  unique  bonding  iaforaatioo  for  thin 
CptttCjH*)?  ayataa.  leak  of  the  foor  linear  ceahlaatleaa  of 
pi  orbitals  aaai labia  fraa  tha  parallel  dl -olefin  gaoaetry  are 
aapaclally  Inforaatiaa  ahaa  activated  by  tha  aetal  arbltala  af 
the  CpM  noalty.  Poor  Important  faaatloaa  regarding  natal/ ligand 
interact Iona  la  thla  ayataa  ora  to  ba  addraaaadi  (1)  Hhat  la  the 
extent  of  the  ligand  /  Op  pi  dalocallaatloet  (2)  Hhat  la  tha 
Batura  of  tha  MD?  (3)  Hhat  la  tha  affect  of  replacing  Co  with 
IhT  (4)  low  done  replacing  the  parallel  dlathylana  pi  ayataa 
with  butadiene  affect  orbital  quantlxatlona? 

A  algal f leant  degree  of  pi  delocaliaatlen  la  found,  g y 
coaparlng  tha  band  paaltlana  of  tha  cyclopentadlenyl  and  panta- 
■atbylcyalapantadlaayl  analogs  and  calonlatlM  ahlfta,  it  la 
found  that  bath  ligMHf  and  Cp  pi  Ionisation  banda  shift  equiv¬ 
alently  although  the  perturbation  la  specific  to  ths  Cp  ring. 

M localisation  in  thla  aaaa  indicates  a  high  degree  cf  electron 
fluidity.  Tha  gaontloaa  of  tha  MHO  character  cad  affect  of  kh 
substitution  aro  eanplaaoutery  as  the  MHO  In  ths  Ca  eonplsnss 
la  natal  baaed  Morass  that  of  tha  tb  oanplohna  shown  d  signif¬ 
icant  anount  af  ligand  character  la  tha  Sel/BsXI  nonpsrlaona  af 
hand  latanaltlaa.  Two  aajor  at facta  are  ohaarvad  when  butadiene 
raplaeee  ton  atbylaaaa.  Tha  firat  la  a  dscrasaa  la  ligand 
character  of  the  MHO  for  the  Kh  ooaplaaas.  (ocoadly,  the  d^- 
oad  dxl.-2  arbltala  basana  degenerate.  both  thaaa  affacts 
aadaraaara  Mo  algal ficaaca  of  tha  parallel  olafla  gaoaetry. 


A  STOICNEIOMETRIC  ACETALDEHYDE  SYNTHESIS  INVOLVING 
ORGANO-MOLYBOENUM  COMPLEXES 


J.  Trevor  Gauntlett  and  Mark  J.  Win  tar 

Department  of  Chemistry,  The  University,  Sheffield  S3  7HF,  U.K. 


Me  present  a  stolchelometric  acetaldehyde  synthesis  from  Mel, 
CO  and  H  based  upon  the  attack  of  a  hydride  donor  upon  a  methyl 
molybdenum  carbonyl  complex.  Addition  of  LIEtjBH  to  a 
tetrahydrofuran  solution  of  MottetCOMh-CsH,)  {Itself  readily 
available  from  Mo(CO)s(n-CsH»)*  and  Mel)  results  In  a  sequence  of 
reactions  leading  ultimately  to  the  spectroscopically  characterised 
anionic  acetaldehyde  complex  1.  The  Initial  product  Is  the  formyl 
complex  2  [partial  data:  'H  n.m.r.  6{THF),  14.30  (s,  IH,  formyl) 
p.p  m.,  T,C  n.m.r.  6{THF),  287.7  (CHO)  p.p.m.]  which  readily 
Isomerlses  to  the  anionic  hydrldo  acyl  3  [partial  data:  ‘H  n.m.r. 
6(THF),  -5.15  (s,  1H,  Mo-H)  p.p.m.,  ^C'n.m.r.  6(THF),  306.9  (COMe) 
p.p.m  ].  In  turn  the  hydrldo  acyl  3  rearranges  to  the  anionic 
acetaldehyde  complex  1.  It  Is  necessary  to  perform  appropriate  *H 
and  "C  Isotopic  labelling  experiments  to  unambiguously  assign 
n.m.r.  spectra,  for  comparison  the  **C  n.m.r.  resonance  of  the 
aldehyde  carbon  of  the  anion  1  [*’C  n.m.r.  «(THF).  56.2  (MeCHO, 

'Jch  156  Hz)  p.p.m.]  may  be  related  to  the  corresponding  signal  for 
the  neutral  MolCOHn'-PhCHOJ^-mC.H.NJCNHMeKn-CsH,)  at  81.6 
p.p.m.1 


♦Mel,  +C0 

MoMe(CO) » (n-C,Hs )  *■■  ■■■ - - —  Moto1  -MeCHO)  (CO) t(n-C,H, )' 

.  -MeCHO  a  , 


♦LIEtjBH 


Mo(CHO)Me(CO)*(n-C,H»)* - ►  MoH(COMe)(CO)i(n-C,H»)* 

2  3 


Subsequent  treatment  of  a  solution  of  1  with  Mel  under  a  CO 
atmosphere  results  In  formation  of  HoMe(CO)*(n-CtMs)  together  with 
acetaldehyde  (g  c.  and  g.c.m.s  ),  thus  completing  a  stolchelometric 
cycle.  The  latter  reaction  probably  proceeds  ter  nucleophilic 
attack  of  1  upon  Mel  to  give  the  neutral  MBMefCQ)i(NeCM)(n-C»Ht) 
from  which- acetal dehyde  Is  evolved  through  replacement  by  CO. 

In  related  reactions  reaction  of  1  with  He!  In  the  presence  of 
PPht  leads  to  acetaldehyde  and  MoMe(h^i)(CO)»{n-C,H»)  while  ally! 
bromide  with  1  apart  from  acetaldehyde  produces  Ne(CO)t(n'*CiMs)- 
(n-CfN*). 

1.  H.  Brunner,  j.  Hechter,  I.  Penial,  and  M.  Creswlck,  Anatw. 

fiSttjaL-a.iw.  ii. 
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COBALT(II)  AS  A  SPECTROSCOPIC  PROBE 
OF  METAL  SITES  IR  KETALLOPROTEIHS 

Ivano  Bartini,  Department  of  Chemistry,  University  of  Flo¬ 
rence,  Florence,  Italy. 


Cobalt(II)  has  been  introduced  is  the  place  of  sincCll) 
in  Carbonic  Anhydrase, Carboxypeptidase  A,  and  liver  Alcohol 
Dehydrogenase,  as  veil  as  is  the  iron(lll)  site  of  sidero- 
phillin*.  The  paramagnetic  properties  of  the  ion  (S«3/2)  have 
allowed  us  to  investigate  the  interaction  with  coordinated 
water  molecules  through  water  HMRD.  The  theory  of  the 
interaction  between  the  8*3/2  spin  and  the  proton  spin  hen 
been  developped  to  account  for  the  effects  of  tero  field 
splitting. 

KMR  spectra  have  also  been  measured  of  the  whole 
proteins  with  particular  care  devoted  to  the  isotropically 
shifted  signals  due  to  protons  of  the  donor  groups.  The 
experiments  have  been  carried  out  also  in  presence  of  sub¬ 
strates  and  inhibitors.  Detailed  information  have  been  ob¬ 
tained  as  far  as  the  structure  and  function  of  the  metal- 
loproteins  are  concerned.  A  reflection  is  due  to  the  pos¬ 
sible  differences  between  sine  and  cobalt  entynes. 
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COBALT(III)  PEPTIDES  WITH  UUVAMCE  TO  EKZYK8 

Clifford  J.  Hawkins*.  Jill  Martin*  and  Mlchssl  1.  9nowb 

a  University  of  Quaenslsnd ,  St  Lucia,  Queensland  4067,  Australia 
b  University  of  Adelaide,  Adelaide,  Sth  Auatralla,  5001,  Auatralla 


Tha  luldaaola  group  of  hlatldlna  la  on*  of  tha  Min  coordinating 
a  Ida- group  a  in  uatalloantjnaaa  ■  Matal  complexes  of  trlpoptldaa 
with  hlatldlna  aa  tha  C- tana  Inal  raaldua  or  tha  cantral  amino 
acid  hava  baan  raportad  In  tha  literature  for  lablla  natal*,  and, 
for  tha  fornar  paptlda,  for  cobaltClII).  In  thaaa  coeplsxst  tha 
sodas  of  coordination  ara  WH,  ,  In  and  HH ,,lT, In,  respectively , 

with  thaaa  donor  groupa  in  tha  aaaM  plana.  With  hlatldlna  aa  tha 
R- terminal  raaldua  In  L-hls-gly-gly ,  two  cobalt  (III)  eoaplmi  hava 
baan  aynthaalaad  by  tha  ’peroxo  dinar'  method2  In  which  tha 
lnldacola  la  coordlnatad  in  an  apical  poaltlon.  Structural  and 
apactroacoplc  atudlaa  of  thaaa  cenptama  will  ha  daacrlbad. 

In  cytochxona  o  ox ldaaa  and  tha  auparoxldadianutaaaa,  tha  tnidaaola 
group  acta  aa  a  bridging  ligand.  Coordination  la  ba 11a rad  to  ha 
rla  tha  I  atom*.  An  Inldaaolata  bridged  cobalt  (I  II)  dinar  haa 
baan  prepared  in  which  there  are  two  different  forma  of  coordination. 
In  one  coupler  tha  coordination  la  eyunetric  win  tha  two  nitrogens. 

In  tha  other,  tha  coordination  la  unsyemetrlc  poeelbly  through  ana 
nitrogen  and  eide-on  rla  tha  (-electrons  of  the  ring.  This  fora 
of  lmldasole  coordination  haa  boon  implicated  in  tha  In to ream wars lam 
of  4-rathyl-  to  S-guthylluldamle  while  bond  to  eahalt(IIl).  Tha 
structura  of  tha  vwsy sms  trie  dinar  is  currently  under  iuwaatlgatloe 
and  tha  raaults  of  this  Investigation  will  ba  preeeutad. 

A  study  of  tha  Up-el  tuinacien  of  ltS  add  lf0  frau  tha  sida-  groups 
of  coordlnaMd  cysta ina  and  sarlna  peptides  will  also  ha  raportad. 

1.  C.J.  Hawhins  and  J.  Martin,  loopy.  Chau.,  MS,  XX,  In  praas. 

X.  I.J.  Irma,  7.1.  Orica,  C.J.  Hawk  ina  and  M^R.  Beard,  S»otf. 

am.,  ino,  »,  sam. 

3.  M.r.  Mag,  C.g.  Johnaon,  9.  Sudan  and  >.(.  Shepherd,  JUMf. 

am.,  mu,  a,  zms-ztoo. 


RESONANCE  RAMAN  STUDIES  OF  0,  SIUTCHIK  TOtATIOKS 


IN  QXTGXN  ADDUCTS  OP 


Uj  01KJ 

C01ALT 


PORPHYUHS. 


Krivaatof  Baldor,  Kasuo  Mabanoto  and  Jaaaa  Kincaid 

Chaniatry  Dapartnant,  Marquette  University,  Milwaukee,  Wisconsin 
33233  and  University  of  Kentucky,  inlsttoo,  Kentucky  40506 


Tba  nature  of  dloxygen  b India*  to  syoglobin  and  hanoglobln  baa 
boon  a  aubjact  of  lntaaaa  atudy  Atria*  tba  paat  decada  and  nany 
nodal  syatano  heve  baaa  developed  in  as  effort  to  understand  tba 
factors  which  control  osyiau  b indict*  in  tba  native  protein  ay stans. 
Historically,  vibrational  spectroscopy  offers  treat  potential  for 
detection  of  sll*ht  alterations  in  bonding  which  are  associated  with 
ninor  structural  perturbations.  However,  loeonauce  Sanaa  (IK)  spec¬ 
troscopy  has  not  been  shown  to  be  e  useful  probe  of  v(0-0)  in  the 
iron  nodel  canpounds  or  native  aystans  since  this  node  is  not 
enhanced  with  the  laser  lines  which  have  been  used  thus  far  On 
the  other  hand,  strong  aahssenaant  of  both  v(<M»  and  v(Co-O)  has 
bean  observed  in  tha  esses  of  Oj  cunpleaea  of  cobalt  nyoglobin  and 
hanoglobln2  end  cobalt  nodel  aystans. 6 

Interpretation  of  the  tt  spectra  of  02  adducts  of  cobalt 
porphyrins  In  the  1000-1200  car1  region  in  of ten  cnnpllented  by  the 
presence  of  cere  vibrations  of  the  aneroeycle,  axial  ligand  vibra¬ 
tions  and  solvent  bends.  In  an  attanpt  to  provide  a  better  under¬ 
standing  ef  these  cenplieeted  vlbretional  spectral  petterne,  we  have 
4  Of  •  tNitt  of  todil  covpooodi* 

Specifically,  #*  hive  earned  out  atretegic  isotopic  Ubsllhg 
studies  in  order  to  domes t rata  mat  certain  naltlplets  arias  free 
vibrational  coepUn*  and  tbps  to  dtst,ls*nish  thin  offset  fren  othsr, 
steric  or  alaetronie  factors  which  night  give  risa  to  nslrlplo 
bands.  Art  done a  is  prsssntsd  fot  vibrational  coupling  bstnean  v(02> 


sad  internal  nodes  of  axial  ligands,  lbs  utility  of  ntssd  laotops 
(160-1*0)  anperinsnts  for  detemlaln*  tbs  gscsntry  of  tbs  Co-0-0 
linkago  and  in  detecting  vibrational  coupling  is  enplamd.  Rasults, 
wain*  a  United  nunbsr  of  anisl  ligands,  and  ssvsnsl  different  por¬ 
phyrins  is  high  and  low  polarity  eel  vent  a,  indicate  that  the  largaet 
ef  fec«e  an  v(0*)  frsgnanciea  are  breaghf  ahont  by  latirMltow  with 
solvent  nwlneelee  end  are  conelsteet  with  slebi lies fine  of  aherga 
aaparatlon  in  tha  Ce**-^*-  f emulation. 


M.A.  Halters 


3.  H.  Ts 
1541. 


I.  Yu,  Pros.  lad. 


1*42,  21,  6M4. 

.  Sei.  DU,  1W, 


1.  X.  Beider,  K,  M 
1943,  Jg,  474. 


4.  I. 


and  R.  Yu, 


i,  I.  dn.  Ohm.  Bsc. , 
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A*nncuLwe<oou«5ot  trrocrs  or  czmtral 

MSTAL  AND  AXIAL  LIGAND  ON  COQPXRATIYITY 
hrao  Tabuahl  and  Ibtnthaaw  Oaaato 
Kyoto  OBhrtrdtjr.  YoahVda,  Sakyo-ku,  Kyoto  MM.  Japan. 

Hemoglobin  ia  a  typical  exaaapte  of  aUoatorie  oneymea.  binding  dioxy- 
f on  moioonlo  cooparatirely.  Va  ban  baon  dera  loping  a  now  concept  of 
"obendcal  ellaetertam"  to  wbloh  aPoatarlam  la  undoratood  aa  a  "eoupUng" 
botwoon  aottvo  llUi  of  locally  »am»  (or  wry  atodtar)  atrooturo.  Tha  dm- 
pUflod  ehemtoal  nodal  «yateme.  therefore,  la  naooaaary  to  atucidata  tba 
"coupling"  iMcbenkam  Involved. 

Aa  reported  by  va  prerioualy,  dicobalt<n)  eomplex  of  gable  porphyrin 
(figure)  btoda  dloxygen  caepoceUvaiy.  Tha  obeerved  oooperetivity  (n«1.5, 
Km/Kt  *  34*0.8)  to  aatiafaetorlty  large  ewaugh  to  compare  with  that  of 
hamogUbin  (n*3.0,  *  8~  10). 

To  gain  further  Insights  tote  "chemical  allosterism".  we  toreetigated 
the  effeota  of  central  motel  and  exiel  ligand  on  cooperative  0*  binding, 
for  the  purpose,  fa  or  Co  woa  uaed  oa  the  central  matal  ion  and  4.4- 
dlpyrMytaasthane  or  N^i-diimidaxotytmetbane  woo  naod  aa  o  bridging 
Ugand.  Uaing  thoee  ayatona,  cbapeiattvs  CO  binding  Waa  atudied  by 
maaanrlng  alectronic  apootruat  change  and  00  partial  pressure  (GLC). 
Important  finding*  to  the  present  study  aro:  (t)  considerably  largar  HUl'a 
coefficient  (stronger  oooperatfvtty)  far  Fa  than  Co.  (I)  oooperatlvKy  sensl- 
ttn  to  atructure  of  a  bridging  Ugand.  and  (3)  aooperaUvily  aenaitWe  to 
Ugand  eonaentratlon. 


TrPP  TrPP 
TrPPr  triphanylporphynyl 
gable  porphyrin 


1.  Tabusbi,  L.  and  T.  Sasaki.  /  An, 


N  -  Co  III), Fa (II) 
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SPECTROELECTBOCREMICAL  STUD  US  OF  BSSF  HXABT  CTTOCHECME  C  OXIDASE 

II*  R.  PliJi  D*  F*  ll#lr ,  H*  Urns*  H*  I*  Gnjfi  end  S«  X*  Cbto 

California  Institute  of  Technology,  Pasadena,  California,  USA 
91125 


Km  part  of  our  effort  to  elucidate  the  tharmodynanic  proper- 
tie*  of  heef  cytochroms  c  oxidase ,  we  ham  undertaken  anaerobic 
spectroelec trochsel cal  experlnanta  using  both  long-path  stirred 
cells  and  optically  transparent  thin-layer  electrode  (OTTLE)  cells. 
Attention  has  been  focused  on  the  CuA  and  cytochrome,  sites  in  the 
natlwe  ensyae,  as  well  as  in  the  cyanide  and  carbon  monoxide  deriv¬ 
atives.  the  enthalpic  end  aatroplc  contributions  to  the  redox  pro¬ 
cesses  associated  with  these  natal  centers  here  been  determined  win 
neesurenent  of  the  temperature  dependences  of  their  redox  poten¬ 
tial*  •  In  contrast  to  single-site  natal loprotelns  studied  thus 
far,  the  temperature  dependence*  for  tbs  radon  potentials  of  Cug 
end  borne,  nr*  nerkedly  nonlinear,  indicating  a  substantial  change 
in  dOp*  upon  reduction  of  tfceee  motel  sites,  an  might  bo  aepected 
for  o  mnltlsufeuait  electron- trsnsfsr  protein.  Evidence  for  metal- 
natal  interactions  as  wall  as  msnlf estations  of  puleod  vs.  rooting 
behavior  will  also  be  presented,  these  spectroelec trocbsmlcal  re- 
■ults  on  cytochroms  c  oxidase  will  be  compared  with  data  previously 
reported  for  bio#  copper  proteins  and  cytochroms s. 
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ATP  HYDROLYSIS  PROMOTED  BY  AQCO-AHINE  CORALT(III)  COMPLEXES 
Salah  S.  Maasoud,  Fikru  Tafease,  Ronald  M.  Mllburn  and  Markus  Hediger 
Department  of  Chemistry,  Boston  University.  Boston,  MA  02215,  USA 


Certain  cobalt(III)  complexes  of  type  N  Co(H,0).  [H_  * 

amine  ligand (a)]  are  highly  affective  in  promoting  tBe^hydrolysis 
of  ATP  [adenoaine  5 '-triphosphate}  to  ADP  and  P  (orthophosphate]  . 
Hydrolysis  rates  at  a  given  temperature  depend  particularly  on  the 
nature  of  N  ,  the  Co  to  ATP  ratio,  pH,  the  ATP  concentration,  and 
methods  of  preparing  reaction  solutions. 

Earlier  studies1  with  N  «  tn-  have  no*  been  extended  to  L  ■ 

dpt,  cydeh,  and  trpa  [tn  -  jyKCHj) jHHjJ  dpt  -  HjMICHjIjHMCCMjJj*^! 

cyclen  -  BN (CHjCHjNH) jCHjCHj ;  trpa  -  H (CHjCRjCH^RR^) j] .  Reactions 
utilising  the  latter  tun  ligands  can  he  especially  effective.  For 
example,  reaction  of  IQ~\  trpnCo(HjO) (0H)2+  vith  10~*M  trpoCoAXP  or 

tn.CoATP  (e,Y-chelates)  at  pH  \  6.0  and  25°C  produces  P.  at  Initial 

L  -*3  -1  1 

rates  corresponding  to  k.'vA  X  10  s  the  rate  enhancement  over  the 

unpronoted  reaction  is  hare  v  5  x  10  .  At  higher  Co  to  ATP  ratios, 
and  at  higher  ATP  concentrations  the  rate  enhancaawnts  are  signifi¬ 
cantly  greater. 

Features  of  the  proposed  mechanism  for  the  trpnCo/ATP  system  In 
the  pH  region  where  trpoCo (H^O) (OH)  predominates, which  we  give  as 

an  example,  are  as  follows!  Addition  of  ttpaCaOLOKOI}^  to  ATP  at 
a  1:1  molar  ratio  results  in  rapid  water  substitution  to  form  nono- 
dentate-complexsd  ATP;  this  couples  then  undergoes  the  competitive 
reactions  of  (1)  ring  closure  to  produce  the  six-msubored  (predomin¬ 
antly  $,Y)  chelate  trpaCoATP  (X)  [*95X  product],  and  (2)  attack  by 
coordinated  hydroxide  an  a  8-  or  y-pbosphorua  to  produce  ADP  and  P. 
[in  part  coup 1 axed,  \it  product].  The  1:1  chelate  I  exhibits  very 
low  reactivity  toward  hydrolysis  of  the  ATP,  with  reaction  presumably 
requiring  ring  opening  to  provide  coordinated  hydroxide.  When 

additional  trpnCo(H,0)(0H)24’ls  added  to  I,  rapid  reaction  occurs  to 
produce  a  2>1  complex  which  can  provide  an  appropriately  positioned 
coordinated  hydroxide.  Subsequent  attack  on  a  phosphorus  can  lead  to 
ADP  and  F,.  At  this  overall  2:1  trpmCe  to  ASF  stoichiometry  rets 
saturation  occurs,  which  can  ha  attributed  tc  formation  of  the  double 
els  rnembered  chelate.  At  higher  trpaCo  to  ATP  ratios,  where  the 
rates  are  slgalflcamtly  greater  and  rate  saturation  la  Isas  Important, 

additional  trpmCe(I.O>(OH) **  la  aval labia  to  facilitat#  ATP  hydrol¬ 
ysis  through  formation  of  trams lent  3:1  trpoCo  to  ATP  complexes. 

1.  M.  ladlgsr  gad  R.M.  Rllbwra,  2.  Inert .  Biocham.  1982,  16, 

US-102. 
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TERNARY  COBALT(UI)  COMPLEXES  CONTAINING  MBAZOlg  AS  A  LIGAND 


Jijrinti  K.  Dm  rad  Filft 

Dtpvtnwnt  of  Chemistry,  Utkal  Untrenttjr,  Vani  Vlhar,  Bhutounru- 
751004,  India 


Bur;  iwnyliiw  of  oobaH(m)  with  InUmB  (or  derivativos)  or*  not 
formad.  Kit  •  number  of  ternary  cob*lt(UI)  oooploni  hm  Boon  ayn- 
thadiad  vbara  inddasole  la  bondad  to  thia  natal  tan. 

Throo  main  groups  of  oompounds  ara  reported.  They  are  (a)  oft* 
[Co(an)a(lm)CI]Clai  (b)  trafu-[Co(ecac)f(lm)(NOt)];  and  (c)  trane- 
Co(dmg)t(lni)Ci]  where  aoac*aootylacatonato  tan,  onaathylanadiamina, 
dmgedimethylglyosiinato  anion,  and  lmnlnddania  or  its  N-  or  C- 
aubatitutad  derivatives.  They  ara  charaotorimd  by  IR.  NMR  ('H  and  nC) 
and  mass  apootra  aa  well  aa  by  X-ray  crystal  atruotura  analyala.  Structural 
In tarcoa version  ftp am  tbo  trano»oenfiguratloa  of  the  original  compound  to 
the  cie- configuration  in  [Cofan)i(Iin)Cl}CL|  has  bora  dotactad,  but  not  for 
the  [Co(aoaaMpmXlKM]  or  (Co(dia^MQ]  complexes.  However,  in  ease 
of  [ColacacJtOinHNOg}]  complexes,  alow  Isomerisation  during  a  course  of 
several  days  in  CHCla  solution  Is  detected,  as  indicated  by  NMR  spectra. 
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copper  cups  or  crrocHiboiffi  c  oxidase 

tobart  A.  Scott.  Stephen  P.  Craeer,  S.  Arif  Kent,  end  JtMl  R. 
Schwarts 

School  of  Cheaical  Sciences,  University  of  Illinois,  Urbans, 
Illinois ,  USA  61801 


He  have  examined  the  copper  extended  x-ray  absorption  fine 
structure  (SXAPS)  of  cytochroes  «t  oxidase  (a  two-hena,  two- copper 
containing  ensyne)  f roe  beef  heart  nltoehondrla.  A  conparlson  was 
oade  of  resting  state  data  on  cytochrone  c  oxidase  prepared  by  a 
nuaber  of  different  procedures,  with  anphasls  placed  on  the  exael na¬ 
tion  of  the  first  coordination  sphere. 

He  observe  very  significant  differences  in  the  copper  first 
coordination  sphere  aaong  the  various  easy  as  preparations ,  indicat¬ 
ing  that  differences  aaong  these  preparations  extend  to  the  detailed 
active  site  structures .  This  observation  cm  explain  the  confusion 
that  exists  concerning  the  lack  of  agxeenaat  between  the  pidillshed 
data  of  two  arotpe*  **  In  addition,  these  structural  differences 
way  reflect  the  aoleeular  heterogeneity  of  resting  state  cytochrone 
c  oxidase  Identified  by  other  techniques. 

1.  Scott,  R.  A.  In  "The  Rio logical  Chanistry  of  Iran,”  Dwnford,  H. 
B. ;  Dolphin,  D.  H. ;  Reyuood,  K.  R. ;  S taker,  L.  C.,  Ids.;  Reidel: 
Boston,  1962;  pp  475-8*. 

2.  Chance,  B. ;  Powers,  L.  (  Ching,  T.  In  "Mitochondria  and  Hlcro- 
soeee,"  Lea,  C.  P. ;  Schets,  6.;  Dallnar,  G. ,  Ida.;  Addiaon- 
Kesley:  London,  1981;  pp  271-92. 

3.  Brudvig,  C.  H. ;  Stevens ,  T.  R. ;  Korea,  R.  H. ;  Chao,  8.  I. 
Biocheelstry  1981,  20,  3912-21. 
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’h  NMR  SPECTRA  OF  MAGNETICALLY  COUPLED  SY8TEH3 : 

COgCUg  SUPEROXIDE  DISMUTASE  AND  A  Cu^-Fe111  INORGANIC  COMPLEX 


I.  Bert ini,  G.  Lanini,  C.  Luchinat,  R,  Monnanni  and. 

University  of  Florence,  Department  of  Chemistry,  Florence,  Italy 


Cobalt(II)  has  been  inserted  in  the  ziac(II)  site  of  euperoxide 
dismutase,  and  the  derivatives  have  been  investigated  through  'H  NMR 
spectroscopy  both  in  the  absence  (CogEgSOD)  and  in  the  presence  (Cog 
CugSOD)  of  copper(II)  in  the  catalytic  site.  The  60  IBs  H  NMR  spectra 
show  isotropically  shifted  signals  arising  from  the  interaction  of  li¬ 
gand  protons  with  the  unpaired  electrons.  The  spectra  of  CogEgSOD  are 
relatively  ill-resolved  and  typical  of  pseudotetrahedralcohaltfll)  in 
protein  environments  with  similar  ligands,  while  the  spectra  of  CogCug 
SOD  8hov  numerous  and  veil  resolved  (sharper)  signals.  A  possible  expla¬ 
nation  is  that  in  the  latter  derivative  signals  from  both  the  cobalt (II) 
and  copper(II)  sites  are  observed,  the  signals  from  the  latter  site 
being  detected  owing  to  the  reduced  nuclear  relaxing  efficiency  of  cop¬ 
per  (II  )  when  magnetically  coupled  with  cobalt ( II ) .  The  problem  or  ef¬ 
fects  of  metal-metal  magnetic  coupling  on  the  nuclear  relaxation  ra¬ 
tes  have  been  addressed  by  throughly  investigating  the  behaviour  of 
the  1:1  adduct  between  bis(ethylenedianine)copper(Il)  and  hexacyaaofcr- 
rate(IIl)  in  1,2  ethanediol  solutions.  The  longitudinal  relaxation  ra¬ 
tes  of  the  solvent  protons  in  solutions  of  the  above  adduct  measured  in 
the  frequency  range  0.01-60  IBs  are  siseebly  lower  than  in  solutions  of 
the  analogous  adduct  between  the  copper  complex  and  the  diamagnetic 
hexacyanocobaltate( III )  anion . 

Theoretical  treatments  have  been  devwlopped  to  extract  the  correla¬ 
tion  time  from  NMRD  data  in  order  to  understand  the  relafcioship  between 
the  extent  of  magnetic  coupling  in  ethero  atomic  systems  and  the  nuclear 
relaxation  parameters. 
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AN  INVESTIGATION  OF  THE  INTERACTION  OF  PHOSPHATE  ANION  AND  BOVINE 
SUPEROXIDE  DISMUT ASE 

Elena  Borghi 

latltuto  per  lo  Studio  della  Stereochiaica  ed  Energetics  del 
Compoeti  dl  Coordination*,  CNR,  Firenze ,  Italy 


Bovine  Superoxide  Dlaautaae(SOD)  is  a  diaeric  aetalloenzyae  of 
Mw  32,000  containing,  In  its  oxidized  fora,  a  tinc(II)  and  a 
copper(II)  ion  in  each  subunits1 .  The  copper  and  zinc  centers  in 
each  subunit  are  bridged  by  an  iaidazolate  ion  froa  histidine-611. 
SOD  efficiently  catalyzes  the  dismutation  of  superoxide2.  One  of 
the  caracteristlc  properties  of  SOD  is  its  high  affinity  for 
anions3.  Several  anions  bind  to  coppar(II)3  and  substitute  for  a 
histidine  nitrogen4’5.  Phosphate  anion  show  unusual  effects  on  SOD 
and  its  derivatives6;  it  interferes  with  affinity  of  other  anions, 
has  an  Inhibitory  effects  on  the  SOD  activity,  but  it  sees*  not  to 
bind  to  copper(XI).  In  the  same  my  the  affinity  of  anions  Is  re¬ 
duced  for  the  phenylglyoxal  aodified-SOD,  and  phenylglyoxal  binds 
arginine  141,  which  lies  within  6  X  of  the  active  site  copper,  close 
to  the  ligand  histidine  1181,7.  Arginyl  residues  play  a  role  in 
anion  binding  in  certain  enzyme  and  are  a  good  binder  for  phosphate 
ion®. 

Spectroscopic  evidence  concerning  the  nature  of  the  inter¬ 
action  between  phosphate  and  Cu.ZnSOD  has  been  obtained.  The  hypoth¬ 
esis  that  the  guanidino  group  of  arginine  141  nay  be  the  site  of 
phosphate  Interaction  with  the  SOD  enzyae  has  been  tested  by  an  NMR 
relaxation  investigation.  Nodal  coapounds  have  also  been  investi¬ 
gated. 

1.  J.  A.  Tainer,  E.D.  Gat toff,  K.M.  Beam,  J.  S.  Richardson, 

D.C.  Richardson,  Ji  Mol.  Biol..  1982,  160,  161. 

2.  J.N.  No  Cord,  I.  Prldovtch,  J. Biol. Chew. .  1969,  244,  6049. 

3.  J.A.  Fee,  B.P.  Gabor,  J.Blol.Chee. .  1972,  247.  60; 

0.  Rotillo,  L.  Norpurgo,  C.  Giovagnoli,  L.  Calabrese,  B.  Hondo vl, 
Blochealstry.  1972,  11,  2187. 

4.  I.  Bartini,  C.Luchinat,  A.  Scoszafava,  J.Aa.Chea.Soc. .  1980, 

102.  7349.  . 

5.  I.  Bartini,  B.  Borghi,  C.  Luchinat,  A.  Scossafava,  J.Aa.Chea.Soc.. 
1981,  103,  7779. 

6.  A.  Rigo,  P.Viglino,  0. Rotillo, R. Toast,  FIBS  Lett.  .1976,50'..* 86; 

L.  Calabrese,  D.  Cocco,  A.  Desideri,  FEB8  Lett.,  1979.106.  142; 
K.O.  Btrothfcaap,  S.J.  Llppard,  Blochealstry,  1981,  22«  7488. 

7.  D.P.  Malinowski,  I.  Fridovioh,  Blochealstry.  1979,  18,  5909. 

6.  L.O.  Lange,  J.F.  Rlordan,  B.L.  Valles,  Blochealstry.  1974,  3j3, 

4381. 
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NITR1D0,  0X0,  PEROXO  AND  IMIDO  COMPLEXES 
William  P.  Griffith,  Neil  T.  McManus  and  Alastair  J.  Neilson* 

Dept,  of  Chemistry,  Imperial  College,  London  SW7,  England. 

♦Dept.  of  Chemistry,  University  of  Auckland,  Auckland,  New  Zealand. 


(a)  Nltrido  and  related  species.  The  symmetrically-bound  u-nltrido 

IV  1 

complexes  containing  the  M^  N  unit  (MeOs,Ru)  have  been  further 
investigated.  It  is  shown  that  in  these  species  the  metal  behaves 
as  though  it  is  in  the  111  or  II  state,  forming  stable  complexes 
with  such  ligands  as  CN~,  CO,  NO,  NCS~,  halide,  NO^*,  en,  NHj , 

PR,,  py,  bipy  etc.  This  behaviour  is  consistent  with  the  strong 

J  99 

e-donor  properties  of  the  nltrido  ligand.  Vibrational,  Ru  NMR 

and  ESCA  spectroscopy  together  with  cyclic  voltammetry  and  single 

crystal  X-ray  results  on  these  complexes  have  been  studied. 

Attempts  to  prepare  mixed  complexes  containing  MNM'  units  have 

been  made.  Data  are  also  presented  on  complexes  containing  the 

linear  unlts^,  and  related  cosg>lexes  containing  oxo3  and 

peroxo  ligands  will  also  be  discussed. 

(b)  Iwldo  complexes.  The  results  of  some  studies  on  the 
vibrational  spectra  of  rhenium,  tungsten  and  osmium  alkyl- 
and  aryllmtdo  complexes  will  be  briefly  presented. 

1.  M.J.  Cleare  and  W.P.  Griffith,  J.  Cham.  Soc.  (A),  1970,  1117, 

2.  J.P.  Hall  and  W.P.  Griffith,  J.  Chem.  Soc.  (Dalton)  1980,  2410. 

3.  J.R.  Campbell,  R.J.H.  Clark,  W.P.  Griffith  and  J.P,  Hall, 

J.  Chem.  Soc.  (Dalton)  1980.  2228. 
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HYDKAZIOO(l-).  l,2-HYDRAZIDO(2-),  ANO  HYDMZIOO(A-) 
COMPLEXES  OF  TUNGSTEN  (VI) 

Richard  R.  Schrock.  Lauren  Blue,  and  Klaus  H.  Theopold 

Department  of  Chemistry  6-33),  Massachusetts  Institute  of 
Technology,  Cambridge,  Massachusetts  02139 


In  an  effort  to  prepare  Mo  and  W  p-Me  complexes  analogous  to 
those  known  for  M»  and  Ta  (e.g.,  [MCHCnrlolstu-M#),  best 
described  as  a  hydrezldo(A-)  coaplex),  we  have  been  adding 
hydrazine  to  d*  complexes.  W(NPh)Mea  reacts  with  to Ha  to  give  a 
hydrazldo(l-)  coaplex,  NttPhMevfNgHe),  believed  to  be  dlaerlc. 

A  1,2-hydrazldo  coaplex,  [W( n^-CsHsH  CCMexlCl ]?( p-N^) ,  Is  the 
product  of  the  reaction  between  H( n'-CsHx ) < CCNtoVci 9  and  feHa. 

The  reaction  between  ItfC^PtoHOCMet)!  and  NeMa  produces  a 
hydraz1do(4-)  coaplex,  tR(C2Ph»)(0Me3)y]2<Hl2).  Each  of  these 
species  Is  unique,  we  propose  largely  because  of  extensive 
x-bondlng  between  tungsten  and  the  nitrogen  ligand. 
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XBW  COICEPT  OF  VALSKCS  ZX  COQRDIXATIOI  CHEMISTRY  AX D 
STRUCTURAL  RULES  FOR  TBS  TRAXSITIOX  METAL  CLUSTERS 

Guana- Xian  Xu  (K.R.Hau) 

Department  of  Gbemiatry,Peking  University 

Beijing, People' a  Republic  of  China _ 

The  valence  of  net ala  in  inorganic  chemistry  usu¬ 
ally  refer#  to  the  oxidation  states. However, many  coor¬ 
dination  compounds, organometalllce  and  cluster#  are  co¬ 
valently  bonded, but  there  still  lasting  a  preciae  defi¬ 
nition  of  eovalenoe  of  metal  atoms  in  these  compounds* 

In  this  paper, the  eovalenoe  of  an  atom  or  a  molecular 
fragment  in  a  molecule  is  defined  aa  the  number  of  elec¬ 
trons  accepted  in  its  valance  orbitals  during  the  forma¬ 
tion  of  the  molecule. Thus  for  a  coordinate  covalent  bond 
Ae-B,in  which  the  ligand  b  dona tea  two  electrons  to  the 
vacant  orbital  of  A, the  eovalenoe  of  A  is  therefore  two, 
while  that  of  B  is  sero.For  an  f*  hap to- bond  to  metal  M, 
the  covalence  of  M  is  x. 

The  covalence  of  a  molecular  fragment  ia  defined  as 
the  number  of  vacancies  in  the  valence  orbitals  of  the 
fragment. Sane  examples  are  given  aa  follows t 

Monovalent  fragments!  Mn(CO)^,Re(PR^)^,Co(CO)^ 

Divalent  fragmental  Fe(CO)^,Ru(PRj)^,W(CO)^ 
Trivalent  fragmental  RlCp,Co(CO)j,TaCp2,Fe(cO)Cp 
Te travel ent  fragments iFe(CO),, CoCp ,0s ( PR  j ) j,MoAcPy 
Pentavalent  fragmentsilr(PRj)2>FeCp,Mn(CO) yXi(XO) 
Hexavalent  fragments!  Pt(PRj) ,Fe(CO)2,MnCp,Os(PR^)2 
Heptavalent  fragmentsiRe(PR^)2,Fe(MO) ,Co(CO) ,lrPRj 
Octavalent  fragments!  Cr(C0)2,W(C0)2,VCp,Mn(H0) 
Nonavalent  fragments:  V(CO)2,Ta(CO)2,Cr(HO) ,Mn(C0) 
Deeavalent  fragments!  Cr(CO),W(CO),V(RO),Fe,MnH 

Relevant  structural  rules  were  derived  based  on 
these  definitions.  These  rule*  may  b#  used  to  explain 
the  structure  and  bonding  capability  of  many  transition 
mttal  clusters, whioh  are  exceptions  of  the  famous  Weds' s 
rule  end  to  prediot  many  new  cluster  compounds. 

1.  Guang-Xian  Xu(K.H.Hsu) ,The  Second  China-Japan-U.S.A. 
Symposium  on  Organomatallic  and  Inorganic  Cham., 1962. 

2.  Guang-Xian  Xu, Cham. J. Chinese  Univ., 1962, Spec. Issue, lid 
3*  Guang-Xian  Xu, <7 .Molecular  Science, 19X3,1,1. 
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PHOTOCHBQCALLY  INDUCED  a( -HYBRIDS  ABSTRACTIONS 

Lind*  K.  Chaubarlain,  Arlene  P.  Roth  wall  and  Ian  P,  Roth  wall 

Purdue  Univereity,  Chaaiatry  Dep^rtnent,  Hast  Lafayette,  Indiana, 
USA  47907 


Thu  atarically  crowdad  aolacula  ThCOArOjMej  (OAr*  ■  2,6-dl- 
tertbotyphenoi)  (J)1  haa  baan  found  to  under  gothe  aaooth  loan 
of  ona  equivalent  of  not  ha  no  and  fornation  of  a  nathylldene 
coaplex  Ta^OAr'ljtaCHjlfCHjXIIl/  On  a  tending  at  25*C  for 
four  houra,  (III  convarta  to  the  cycloaatallatad  coaplex  (III)  in 
which  an  aliphatic  C8  bond  of  tha  tart- butyl  group  haa  baan  addad 
to  tha  IMS]  function.3  Coaplex  (Hi)  nay  alao  bo  aynthaaiaed 
diractly  fron  (1)  by  tharnolyaia.*  Lab  ailing  atudiaa  ha  ve 
ciaarly  diffarantlatad  tha  tkarnal  and  photochoalcal  routaa  to 
(IID(Schaaa). 

Tha  nature  of  tha  pbotochauical  procaaa  loading  to  (II)  and 
other  reactivity  atudiaa  will  ha  preaonted. 


XX  XX 


1.  Ckaa  bar  lain,  Ut  Roth  wall,  I*  P.j  Raffaaa,  J.  C„ 

Or  gw  b— tallica,  1912,  1,  ISM, 

2.  Chaabarlain,  U|  lothwall,  X,  P.j  Ha  f faun,  3.  C.,  J.  km. 

Chan.  Soc«,  1 992,  7SM. 

3.  C— aria  in,  U  lath  wall,  A.  P.|  lath  wall,  X.  f «  J.  to. 
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HEW  ORGANIC  CHEMISTtT  OF  A*  TRANSITION  METAL  INZOO  CONFUDOES 

Dominic  M»  T.  Chan.  V.  A.  Nugent ,  D.  C.  Roe  and  T.  K.  Tulip 

Central  Research  A  Development  Department,  Experimental  Station, 
E.  1.  dn  Pont  da  Hemoura  J>  Company,  Wilmington,  Delaware  19898 


Four  previously  unreported  reactlona  of  early  transition  metal 
organoiaido  (i.e. ,  N41)  complaama  will  be  dlacueeed: 

a  Animation  of  Allylle  and  Proper gylic  Alcohols,  a.g. , 


R^j^  ♦  (t»uN)2W(HNt*u)2  - *■  »VW 

R^s/  +  "  - b  R^Satbu 


r«<ch3)2ochch2ch2 

e  Aamoxldation  of  Hydrocarbons,  a.g., 

( tfciN )  ,Cr  (OSlMs.  )  . 

PhCHj  - = - *■■**  PhOHttBu 

a  Catalytic  Ha teroaata thesis  of  Uneaturated  Carbon- Heteroatom 
Double  Bonds,  e.g., 

PhCH-NR  Re-0  x  s'  RNHSiMa^ 

PhCHO  -A^_  Re-Mi  *  NtjSlOB 

e  Direct  Obeervatleo  of  o-Hydrogen  Exchange  In  a  Novel  Perflooro- 
plnacolate  Tungsten  Ialdo  Complex. 

In  addition  to  having  considerable  synthetic  utility,  these 
homogeneous  reactions  of  mo no marie  ialdo  complexes  provide  excel¬ 
lent  models  for  a  number  of  discrete  stepe  in  the  heterogeneous 
aanorldation  of  propylene  to  acrylonitrile. 


MS  ? 


THp53-4 


m  smcr  o?  bow  anon  cm  nx  mxzurr  m>  bats 
or  romaxm  or  txuuavuGtcuamruM  ums 

Michaa  1  Cram  tai  4atAl  K.  1.  Barkan 

hrirtwit  of  Cbmiotry ,  Dkiwnlt;  of  York,  Tort,  T01  300,  OK. 


TtutMt  of  nUmfUtiM  caaplosM,  X,  with  mIm,  «, 
loofa  to  aootral  ftlkaik  coopounda,  2.  KzcWn  m  cwnrti  tkm 
to  oithar  cyclic  cofcuod«*»*,  i  or  cationic  onUoiidi  acyclic 
■pocios*,  Tha  foaaar  or*  atabiliaad  thomodyf I c al  ly  ralatira 
to  tha  1 at tar  if  bulky  aubatitnoata  ara  praaant. 

cia-[?tCl2 <n2-*S'  C-OL>y]  ♦  m  #  cia-fPtieBjCK'a^CljCr)]  (1) 

i. _  l 

a  ♦  m  +  ptCB2Ctt'ia*(Cl>Y]  or  [PtiCSjaa'a^lMY]  (ii)or(iii) 

(i)  Tha  eofouni  fonod  is  CDC1}  aftar  ct.  10  aiantaa  ia 

K  I*  f  m  Product 


■  ■  dMo 
It 

■  m, 

a  SaJM/Alla-py 

Hk/Kt  * 


yrlaary  am 
Mjcoadtry  am/t- 
aiortwy  aajt- 

./laBj/ii-PrWji 


(ii)  laitly  all  tha  wmin  of  J  that  km  bam  characterised  aa 
aolida  am  darlial  (M  aa  -  MOjOB  or  piperidine. 

(lit)  fhm  1-dkno,  v(PtHB)  riaaa  aa  tha  S  amt  K'  ha  mom  Umar, 
aria  1.1*  *  K.B,  Mt|  Ha.B.  371  {  ft ,1,  575 »  Me, He,  37*  ear*. 


(it)  Ohaa  Mdkj,  tha  mfrlliMm  comtaat.  1^,  for  tha 
fotmtioa  of  2  fm  1  riaoat  awMa^WHt^Man  hajM. 

VMM  Oka  paint  of  vino  of  UaatU»(  Wa.t.  ahom  that 
tha  mm  of  eyclimelen  to  font  3  ia  fawmaaad  by  bulky  gsoope, 

rising* 

(a)  T-daae,  k-t'-Ot  Mt^  <  BtjM  <  <  n-MjM 

<b)  Y»dmo,  m  •  WtjBOi  h-B’<*  <  BrOke  ,B*  HI  <  BMIt,  B’-*  < 


1.  1A  AlHtaJjer,  M.  Oram,  5.4.5.  Karriaaa  »  9.4.  Sadler, 
4,Cf.»u.,  Cham  Coaau,  157*,  511. 

2.  A.  Oa  Banal,  A.  Paaaati  i  A.  fitagliaao,  0am.  Chin.  teal., 
1175,  Jflt,  49. 

5.  44M.TK km,  a.  Saoao  5  I.M.  AlHhiJat,  4.  Cham  too.. 
Mm  VmM.(  Mi  (aa.  MU). 
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LOW  V  ALEUT  MRAL  COMPLEXES  at  TZFLATE 
(OTeFj)  DEXITATITES 

Steven  H.  Strauss.  Kant  D.  Abnsy,  Ui  M.  Lobs,  and  Michael 
J.  Pavlik 

Colorado  Staca  University,  Port  Collina,  CO  80323 


The  pentafluoroorthotallurate  (OTePj),  or  tsflats,  croup  haa 
bean  aubatltutad  for  fluorine  or  chlorine  la  a  vide  variety  of  aaln 
group  and  high  valent  transition  natal  complexes. I.2  By  using 
various  physicochemical  criteria,  it  has  bean  repeatedly  danonatra- 
tad  that  the  electronegativity  of  the  taflata  group  and  fluorine 
are  practically  equal.  We  now  report  that  taflata  can  serve  aa  a 
ligand  in  a  variety  of  low  valent  natal  conplanea.  For  example , 
spectroscopic  data  (MM,  a.  PIS)  on  Mn  (CO) 5 (OTePj)  show  that 
taflata  la  lightly  hound  to  nangsnaae.  The  data  also  show  an 
absence  of  any  pi  bonding  batman  0  and  Hu.  in  harmony  with  the 
structure  of  this  molecule,  Which  display a  a  staggered  conforma¬ 
tion  (l.a.  taflata  la  staggered  with  respect  to  the  caxbonyi 
Uganda) .  Significant  pi  bonding  between  O  and  Ta  la  evidenced 
by  a  high  Ta-0  stretching  frequency  (Ml  cm"1  tn  CR2C12)  and  a 
short  Te-0  bond  distance  (1.734(12)1) .  This  distance  Is  shorter  by 
0.05*  than  In  any  otter  taflata  structure  determined  to  date.  We 
will  also  pro sent  results  on  otter  lew  valent  complexes  containing 
one  or  mors  taflata  ligands. 

tin  have  also  bean  exploring  the  use  of  *(0*095)3  and  A*(OTaF5)3 
no  extremely  bulky  substitutes  for  carbon  monoxide  in  xatal 
complexes.  Wo  will  present  a  variety  of  spectroscopic  data  for 
Utcoyj.  complexes  that  show  that  our  bulky  ligands  (L)  rival  PP3 
in  pi  acidity.  Wa  will  discuss  tba  unusual  reactivity  of  tbs 
natal  oanplamn  that  la  n  noxnaquonno  of  the  star  is  mqulvments 
of  thaw  balky  fteeU  Uganda.  Wa  will  also  peasant  data  tte t 
show  that  AiOBrfj).  !*  a  howls  acid  (signs  acid)  towards  bases 
such  aa  C83CH  and  Cl".  Tte  occur aace  of  both  signs  and  pi 
acidity  in  tte  mb  wlssulsr  spades  is  swrs. 

1.  I.  Isppalt,  tags*.  Chan.,  tat.  gd.  Wsgl.,  1062,  2|,  077. 

2.  A*  lags Iks anhi  and  I,  Sladky ,  Ms.  Imorg.  Chan,  tediocten. , 

INI,  2&,  100. 


m 


THp53-6 

SYNTHESIS  Of  D10X0CANBENE  COMPLEXES  BY  THE  REACTION 
OF  METAL  CARBONYLS  WITH  ETHYLENE  OXIDE 

jjgbgrt  J.  Angel  Id  and  Mono  M.  Singh 

Department  of  Chemistry  and  Awes  Laboratory,  Iowa  Stata  Uni  varsity, 
Ames,  Iowa,  USA  SOOU 

Ha  previously  reported1  the  room  temperature  reaction  of 
cationic  metal  carbonyl  complexes  (e.g. ,  CpFe(CO)3+,  CpMn(N0)(C0)2+ 
and  Cp«u(C0)3+)  with  ethylene  oxide  In  the  presence  of  Br*  to  yield 
the  dloxocarbene  complexes  according  to  the  equation: 

Br~  ,0'-, 


M-cao  ♦ 


~0 


Neutral  carbonyl  complexes  art  lets  reactive;  however,  at  100*C 
Fe(C0)$,  Mn2<CO)10,  Rez(CO)10,  and  RujtCO)^  react  with  ethyl ene 
oxide  to  give  the  dloxocarbene  complexes:  Fa(CO)4(COCHpCHg6) 
fto2(CO)g(Ci:t%g^l).  NejCCOJgCioCH^HjS).  Re2(CO)8(COGH2CHz6)2  and 
Nu j{ CO) i0( tOCHjCHjd)^.  Structures,  soma  reactions,  and  thr 
mechanism  of  formation  of  these  new  complexes  will  be  discussed. 

1.  M.  M.  Singh  and  K.  J.  Angellcl,  Angow.  Cham.  Int.  Ed.  Engl. 
1983,12,163. 
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M2-*[v(CO)3dp|»«32,  X  -  8,  *•,  Ta, 

COMPLEXES  WITH  LXMXAB  VXV  MULTIPLE  BOXM 
Ervin  Walaa.  Jan  SehlMMaa  and  Peter  HKbottor 

Univereltiit  H*abur|,  Xnstitut  fUr  4asr(UlMht  und 
iafavuitt  Chanie,  Martln-Luthor-Kinc-Plats  6, 

0-2000  Baaburt ,  Sana  any  (r.B. O.) 

Savaral  transition  Mtal-aait  croup  aissMnt 
coaipounda  containing  nuitipio  bonds  hava  boon  known 
in  roesnt  yaars,  a (^-CjH,  )  (C0)jCr«Cr(C0)2(iJ®-C^Ijl 
(i|5-C5H4Mo)(CO)2lto*Ooi»iKn(Cd|2(X5-C5H%Ma)  and 
[(i)3c3H4Mo)lta(CO)2]3  2)#  th#  ayBtfa«sis  af  vanadlvn- 


cbalcopan  con pound a  with  aultifla  bonds  In  linaar  VXV 
proups  (X  a  S,  So,  To)  baa  now  boon  aecosvlishod.  Ttaa 
sulfur  eospousd  |  has  boon  prepared  yin  routos  (a)  and 
(b)  and  tfaa  solonlun  (|)  and  tsUnrlw  (g)  nans  sands 
so  far  only  via  rant#  (a). 

Xa[v(CO)4dppo]  |,  g  (X  -  S,  S«,  To) 

Na[v(00)4dppo]  *ia5 12*  l  *  (b) 

An  X-ray  structure  analysis  of  |  rovoals  a  contro- 
a j  am a  trio  nolooula  with  vary  abort  V-S  dlstanoos 
(217.2  pa) .  Tbs  V-S  bond  order  Is  assuaed  to  bo 
botvoon  2  and  3«  Ibis  is  consistent  with  tbs  oocureaca 


of  rotasMro  la  solution  as  otssrvsd  by  ZB. 


(1)  t.4.  «reeabou*h,  ».¥.*.  Koltbnnnsr,  I 
l«  Trottor,  Xaorf.Cboa.  UK*9?f)35*3 

fa]  v*  «Mn,  k,  Volos,  j.teyiisit.Sw, 


jt£(l9«l)b$l 
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THE  MORAL  UGAND  BOND  IN  VARIOUS  COORDINATE  COMPOUNDS  Of  SILICON 
AMD  PHOSPHORUS.  A  STUDY  BASXD  ON  X-RAY  EMISSION  SPECTRA 

Dapartmant  of  Chottttry.  Cottage  at  Education.  Unfrarrtty  of  MoouU  Moaul. 
Iraq. 


A  aorta*  of  pent*  and  hazaooordinat*  aitteon  derivative*  arc  proper* d 
from  a  oariaa  of  aliphatic  dioia  and  4- tert-butyl  catacbol 

ft*  X-ray  ondarton  apactrm  (ram  th***  aomphmas  base  boon 

rooordod  urtng  Philip*  PW  1410  X-ray  ftooraaoano*  spaeiroaaatar.  Tto 
roautt*  aro  compared  with  the  eorraapondl**  X-ray  andoatan  apootra  from 
Utraooardipat*  sUkwn  compound*  and  aiUaa.  and  aro  intar- 

protod  using  a  aMnpla  molecular  orbital  modal®*. 

With  aaturatod  Uganda  th*  main  SiX*,j  peak  show*  no  apUttinf, 
wbaroaa  in  tha  oaaaof  unaaturatad  Uganda*  th*  main  poak  is  spttt  Into  two, 
roflooting  tha  proaanea  of  both  a-  and  f-oharactor  in  the  Sl-li^an d  bond. 

This  atudy  is  alao  extended  to  oarer  aorna  of  th*  phosphorus  com¬ 
pound*.  (C*Ha)aF  and  4CaH*)aP0  for  whloh  PK^j  X-ray  amission  cpectra  aro 
maaaurod.  •• 

A  poak  spotting  i*  otaaarrad  in  both  P1^,j  spectre,  confirming  th* 
Umlnnmt  of  the  ligand  worbttai*  in  th*  P-Ugand  bond. 

R  is  found  that  neftbor  th*  oaaraS  ebarg*  of  tb*  domples  nor  the 
eoordbqaUon  numbar  of  tha  aUtooa  or  th*  phosphorus  hod  any  obaoiwaM* 
affaot  upon  th*  Spectra. 

1.  Al-Kadfer.  Tbyat*.  University  of  London.  1PVS. 

R.  Urab.  D.S.,  Ado.  JPonp  dnofpadr,  14,  HO.  1971. 
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MEW  COWWSDS  or  WBBSW  (IX)  WITH  KBTAIr-MEtAL  B (MO 

4A.  IfliattfLUaaa.  x..».  Syeshnikora,  v.M.  Stepenovitch 

I.S.  KurnakoY  last,  of  General  and  Xaorg.  Cbm. 

Acad my  of  Soisaoss.  USSR,  Z1707X  Moscow,  Lenina ky 
prospsot  31 

-  JS^essnus*.'*  hips:  a  arse 

ona  terminal  and  bridging  Unmade,  inoluding  "lantern" 
type,  continue  to  bo  cooperatively  scarce. 

*he  reduotion  of  tbs  complex  Ih  (XIX),  containing 
in  tbs  inner  sphere  strong-bonded  bidontate  ligand 
(fo^y.^ipyridine)  le^d.  to  formation 

** 008,1 
h£3^y  bipjr 

U  U 

By  the  substitution  of  the  formic  groups  wore 
obtained  the  other  compounds  of  the  sms  type. 


JSt  Mm.  ® 


mim’ 


ssr~ 2L^u3aa«^«‘sia  - 

nnegnwA  XX  -  fill. 


x»  4,>*  *b»«hetl»fa,  1*1.  g* 
wlteh  and  f.X.  Pofcol,  Ooerd. 


*•»  M,  step 
ZMt.  £.  5*5 
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DISTORTIOKAL  ISOKRI8M  IX  OXO  AMS 
NITRIDO  COMPLZXXS 

Barry  I..  Haymore*.  Villi  an  A.  Goddard  HI**  and  Janet  M.  Allison. b 

a.  Monsanto  Company,  Corporate  Research  Laboratory,  St.  Louis, 
Hiseouri  63167;  b.  California  Institute  of  Technology,  Noyes  Laboratory 
of  Cbenical  Physics,  Pasadena,  California  91125. 


The  low  temperature  (-160°C)  structure  of  the  unstable  green 
isoaMr  of  MoOClg(PMesPh)a  has  been  detensined.  Although  the  structure 
is  disordered,  the  Mo-0  distance  in  one  model  refined  (R  30.055)  to  a 
value  of  1.80(2)X  which  closely  resembles  the  unusually  long  Mo-0  bond 
length  of  1.801(9)1  in  the  stable  green  complex  HoOClgCPEtgPhJa1 2  and 
contrasts  the  sure  normal  Mo-0  bond  length  (1.676(7)X)  in  the  stable 
blue  isoner  of  MoOCl2(PMeaPh)s.a 

Short  and  long  M-0  bonds  have  also  been  documented3  for 
(MoO(cas)(CK)4]*~,  and  long  H  bonds  in  certain  rhenium  and 
molybdenum  nitrido  complexes  suggest  that  nitrido  complexes  behave 
sinilarly.  This  unusu.  i  type  of  isomerism,  though  sterically 
controlled,  is  new  and  fundamentally  different  frosi  ordinary  ateric 
distortions.  The  underlying  factors  governing  the  bonding  in  these 
iaomera  will  he  discussed  with  reference  to  oxo,  nitrido  and  ieldo 
ligands. 


1.  L.  Maaojlovic-Muir  and  X.  V.  Muir,  J.  Chen.  Soc.,  Dalton  Trans., 
1972,  686. 

2.  L.  Hanoj lovic-Muir,  j.  Chen.  Soc.  A,  1971,  2796. 

3.  V.  X.  Vieghardt,  6.  Baches -Dahnann  end  V.  Holebach,  Z.  Anorg. 
AUg.  Chen.,  19B3  ,  699  ,  64. 
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A  SPONTANEOUS  REDUCTION  OF  I>6C112]4+  TO  [Ta6Cl12)3+  IN 
ACID  MEDIA;  PREPARATION,  PROPERTIES  AND  CRYSTAL  STRUCTURE 
OF  (CH3)4N{(Ta6Cl12)(H20)6lBr4 

Nevenka  Brni5evi6  and  fciva  Ru£i£ -Toros 

"Rudjer  BoSkovi£M  Institute,  Zagreb,  Croatia,  Yugoslavia 


The  treatment  of  air  oxidised  methanol-water  alkaline  solutions1 

4+ 

of  (Ta^Cl^J  with  concentrated  HC1  or  HBr  in  the  presence  of  te- 

tramethylammonium  or  tstrasthylammonium  cations  results  in 

spontaneous,  unexpected,  reduction  of  the  cluster  unit  [TaXl  14+ 
3+  o  12 

to  the  unit  [Ta^Cl^l  .  An  isomorphous,  paramagnetic  aeries  of 

3+  clusters,  MKTa6Cl12)(H20)^X4  with  M-fCH^N*, 

X*C1,  Br,  have  been  prepared.  At  higher  concentrations  of  acids 

the  4+  dusters  {  Ta^Cl  ^  j]  X  4  •  6H2<>  have  been  isolated.  Aspects  of 

reduction  of  the  [Ta^Cl^  4+  unit  in  acid  media  are  discussed. 

The  structure  of  (CH3)4Nt(Ta^Cl12)(H20)6JBr4  has  been  deter¬ 
mined  by  three-dimensional  single  crystal  X-ray  analysis.  The 
compound  crystallises  in  cubic  space  group  Fd3m  with  the  unit  cell 
dimension  a-19. 926(5)%.  The  structure  has  been  determined  by 
Patterson  and  Fourier  methods  and  refined  by  full-matrix  least- 
squaers  to  R-0.042.  The  structure  is  composed  of  discrete 
[(Ta6Cl12)(H20)6J  octahedra,  (CH^N*  and  Br“  ions.  The  Ta-Ta 
distance  is  2.9054(8)%.  The  Ta-Cl  and  Ta-O  distances  are  2.449(3) 
and  2.22(2)%  respectively. 

1.  N.  Brni5evi6,  S.  Mesari£  and  H.  SchUer,  Croat.  Cham.  Acta, 
in  press. 
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SYNTHETIC  AND  STRUCTURAL  STUDIES  ON 
ORGANOOODOTUNGSTEN  COMPLEXES 

Donald  C.  Bradley.  R.  John  Erring ton,  Michael  B.  Hurathouee  and 
Richard  1.  Short- 

Department  of  Chenistry,  Quean  Mary  Collate,  Mila  End  Road,  London 
El  4MS,  U.K. 


Recently  we  reported  the  eyntheeia  and  characterization  of 
[Wj (JOb) 3 (vg-O) jKe$ (PMej)  3] 1 ,  [V(MA)Cl„(mF)]2,  fWCW.)Cisa)t]2, 
[«(HR)C12(L)  3] 2  and  [Hz(NBut}2(V2-NPh)2Cla(NRgBM£)g]d  free  reaction* 
involving  te trechloro-organo inido tung* ten(VI )  coeplexa*  (W(HR)C14]  A. 
Further  work  ha*  aboen  that  A  react*  with  chloride  giving  the  octa- 
hadral  anion  [V(RR)Clj]'  aa  the  triphenylbensylphoaphoniua  ealt  B 
(R  *  n-tolyl.  In  die  pretence  of  a  reducing  agent  (la/Hg)  the  ~ 
binuclear  tung* ten (V)  anion  [HgfRRjgCl?]-  va*  ieolated  a*  the  tpbp- 
•alt  C  (R  •  Et,  Ph).  An  X-ray  itructure .determination  of  C  (R  •  Ph) 
ehoweJ  a  metal-metal  Bonded  (IMf  •  2.83&X)  vj-trichloro-brTdged  dimer 
with  terminal  phenyl Inido  group*.  The  trinuclear  W(VI)  anion* 

(Wj  (NBuf )  3  (w2— NR)  3CI7]  *"  have  been  obtained  ae  tpbp-aalta  D  (R  *  Ph, 
j-tolyl)  by  treatment  of  the  dimeric  (WgOOu1)  2  (NR)  2Ci4  (nE:2Bu  *)  2 1 
complex**  with  tpbp- chloride.  The  ter t. -butyl anno alum  ealt  of  D 
(R  -  Ph)  waa  alao  ieolated  from  the  reaction  of  V(NPh)Cl4  with  ** 
BucNH(SiMa}) .  Preliminary  X-ray  ctudiee  have  ahowm  the  trinuclear 
anion*  to  contain  a  triple-bridging  chloride,  yg-arylimido  group* 
and  terminal  tort . -butyl imido  group*.  In  attempting  to  prepare  a 
V(III)  orga  no  imido  compound  from  the  reaction  of  Kl*  «ith  ButNH2 
the  novel  dimeric  ter t . -butylamido  compound  [H2C1* (NHB«t)lNH2»ut)2] 

E  va*  ieolated.  The  cryetal  atructura  ahowed  that  the  uabridgad 
tungatan  atom*  axe  atroagly  bonded  (V*W  ■  2.29a).  Spectre *copic 
and  X-ray  cryatallographic  data  on  that*  and  other  new  coapounda 
currently  under  ioveatigatien  will  be  pro* anted. 


1.  D.C.  Bradley,  M.B.  Rurethouae,  X.M.  Abdul  Malik,  and  A.J. 
Nieleon,  J.  Cham.  Soc.  Cham.  Coaniuv.,  1981,  103. 

2.  D.C.  Bradley,  M.B.  Hurt  thou*#,  X.M.  Abdul  Malik,  A.J.  Nieleon 
and  R.L.  Short,  J. Chan. Soc. Dal too  Tree* . ,  1983,  2831. 

D.C.  Bradley,  R.J.  Erringtou,  M.B.  Hantbouee,  A.J.  Nieleon 
end  R.L.  Short,  Polyhedron,  1983,  2,  849. 
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SYNTHESIS,  ELECTROCHEMISTRY  AND  SPECTROSCOPIC  STUDY 
OF  DIRHODIUM (II)  COMPLEXES  WITH  AMIDATO  BRIDGING  LIGANDS 

J.L.  Bear.R.  Lifsey,  M.  Ahsan,  M.  Chavan,  and  K.M.  Kadiab 
Department  of  Chealatry,  Unlveralty  of  Houston,  TX  77004  USA 


Studies  involving  the  affaet  of  various  bridging  lone  on  the 
properties  of  dirhodlum(II)  complexes  have  been  in  general  con¬ 
fined  to  bridging  ligands  with  only  oxygen  donor  atoms  such  as 
CO*2',  SO.2'  and  RCOO",  With  these  types  of  ligands  it  is  diffi¬ 
cult  to  find  bridging  groups  which  increase  the  electron  density 
on  the  dlrhodium(ll)  moiety  beyond  that  produced  by  the  plvalate 
ion.  Also  in  these  complexes  the  equatorial  bonding  symmetry 
around  each  rhodium  is  always  the  same.  However,  the  situation  is 
quite  different  for  aaidato  bridged  dlrhodium(II)  complexes  with 
respect  to  both  the  a  and  *  donor  ability  of  the  bridging  ligand 
and  equatorial  bonding  symmetry. 

Dlrhodium(II)  complexes  of  the  general  formula  tShjiOOCCH*)], 
(RNOCR' )_  with  o»l  to  4,  are  obtained  from  the  reaction  of  “n 

Rh2 (000083)4  wlth  amides.  Several  geometric  Isomers  of  the  dif¬ 
ferent  substitution  products  have  been  isolated.  The  number  of 
isomers  produced  for  each  of  the  substitution  products  depends  on 
the  amide  substituents  t  and  R' .  The  potentials  for  the  redox 
reactions  of  Rhj(Ac)4_n(mOCR')n  end  ^  of  the  bands  in  the 
visible  spectra  show  sensitivity  to  the  number  of  amldato  ligands, 
the  substituents  R  and  R' ,  and  the  nature  of  the  axial  ligands. 
Potentials  were  measured  using  cyclic  voltammetry  and  electrode 
processes  ware  characterised  by  spectroelectrochmeistry  and  EPR. 

With  the  more  basic  amldato  ligands,  two  reversible  one  electron 
oxidations  were'obaerved  for  complexes  where  n  ■  3  and  4.  This  is 
unlike  the  tetracarboxylato  bridged  dimer  which  shows  only  a  single 
one  electron  oxidation  at  a  much  higher  potential.  The  aaidato 
bridged  complexes  appear  to  be  better  »  donors  than  the  corres¬ 
ponding  carboxylato  complexes  with  respect  to  their  axial  bonding 
characteristics  and  react  readily  with  CO  and  HO  to  form  adducts. 
These  adducts  were  characterised  by  UV -vis ibis,  IR,  and  EPR 
spectroscopy  as  well  as  by  electrochemical  techniques. 


GBiSHATIOH  OF  S,S  BRIDGED  {wjfOateJ2*  MOIETY  DIRECTLY  FROM  Vo£~i 
SYNTHESIS  OF  HITHERTO  UNKNOWN  U,2Q2S2<S2>£12_  KND  Qf^O^S^Hto)?! 
(dto  ■  diothyldithiocarbaaato  anion)  COMPLEXES 

n.n-  MatlaBlMUBaM  A.  Bai  Chaudhurl 

Departaent  of  Cheuistry,  Jadarpur  Dnivoraity,  Caloatta  700052, 
India.  _  _ 


Molybdenna  and  tungsten,  tha  4d  and  5d  oongeners  of  tha 
subgroup  VI  eleaenta,  Nava  such  of  a  ooaaon  chaaiat ry,  bat, 
whlla  intaraotion a  of  NH^OH  or  W*  ion  with  K0O5  gara  way  to 
a  rich  Molybdeaua-nltrosyl  or  Nolybdoaun -sulphur  Chan  is  try  (in¬ 
cluding  No -S  oluatara)  raapaetivaly,  this  araa  la  oasa  of  tua- 
gatan  is  totally  undeveloped.  Tha  basie  reason.  of  eouraa,  is 
tha  vary  unfavourable  radon  potantlal  of  W**-W*  oaapla  (ooatpa- 
rad  to  h*1.|(o*,  where  it  is  quits  favourable),  so  that  tha 
potastial  ganaratad  by  tha  oxidative  degradation  of  OgOI  or 
tha  oxidative  raaotion,  vis.,  S|“-* xS+2e,  is  sot  saffieibnt  to 
raduoa  WO£“  to  a  suitable  tungsten (V)  (possibly  WO?*)  species 
whioh  say  be  tha  initial  and  necessary  step  far  tha  above 
aantiaaad  reactions. 


the  S,S  bridged  ^20282}^  aoiety  by  firstly  reducing  the  WOt 
to  tha  V(7)  stage  using  NCS*  is  aoidio  sadiua\snd  than  treat- 
lag  tha  green  solution  with  polyaulfide  ion  (Sjl.  Addition  of 
large  eations  on  tha  above  eolation  precipitates  tha  spaoias 
*2 #202*2 (82)2}  fc-KatH  (1),  EtvN  (2),  n-Bu^N  (3),  PhgP  (b), 
PhxNaP  (5)  and  PbxAa  (6)J ,  which  is  tha  only  axaspla  of  a  oao 
plan  where  W(V)  (or,  in  any  oxidation  state)  is  linked  with  a 
S§“  ligand.  (1)  say  be  considered  to  be  isostruotaral  with  tha 
oorraspoading  No  analogue2  as  is  evident  by  oaaparing  their 
X-ray  powder  diffraotion  pattern.  r  .  1  2t 

<« 

That  {VjOjS]}  (I)  is  tha  fand— isatal  building  block  of 
those  typos  of  Maplons  is  evident  by  reaetisg  tha  polyaulfide 
treated  W(Y)  solution  with  NaEtsdto.UsO,  Instead  of  tte  ooun- 
tar  ions  whan  neutral  aad  diaerie  ooaplax  (7) 

also  isostruetural  with  the  No  analogue?  could  be  obtained.  The 


infrared  spectra  of  the  Uf2°2*2(*2>ij2"  as  well  as  that  of 
lN202*2(dto)2]  are  alaost  aupcriapoaablo  with  their  respective 
Up  wuAofRM* 

The  eossea  feature  of  the  XAI  of  (1).(t)  as  well  as  that 
of  (7)  is  a  shoulder  at  aa  300  as  which  nay  be  due  to 
d(V>  ♦  *(*)*  transition  aad  an  unique  band  at  bpo  aa  1*  (7)  say 


Indicates  that  the  Seaplanes  contain  a  single  W-W  bead. 

1.  funk  aad  t.  BShlaad,  A.  Aaerg.  AUg.  Ohaa.  1982,  518, 
169 »  8.0.  Bhattaeharyya,  unpublished  week. 

*•  ■*“*  - 

5*  A.  Miller,  I.S.  Mattaoharyya,  8.  ifiSan  and  S.  Ffefferkeru 
8.  Aaerg.  AUg.  Chen.  1979,  Mfc,  lit. 
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TR1TOCLEAR  TRAHSITIOH  METAL  COMPOUSDS,  COKTAIHWG  TR I  AZOLES  AID 
SMALL  ASIOKS  AS  BRIDCIHG  LIGAIDS 

Frits  J.  Rietmeijer,  Adrianu*  J.  den  Her tog,  Gerard  A.  van  Albada, 
Jaap  0.  Baaanoot  and  Jan  Reedijk 

Department  of  Chemistry,  State  University  Leiden,  Qorlaeus 
Laboratories,  P.0.  Box  9502,  2300  RA  Leiden,  the  Betherlands 


Reports  on  4-alkyl  substituted  1 ,2,U-tria*oles  show  a  preference 
of  these  ligands  to  form  polynuclear  metal  compounds  with  triple 
bidentate  triazole  bridges1. 

With  3,5-dialkyl  substituted  triatoles  steric  reasons  apparently 
prevent  the  ligands  from  triple  bridging,  producing  structures  with 
two  1,2-coordinating  ligands  and  small  anions  (F“,  ICS”,  H3”). 

Ligands  used  in  the  present  study  are  3,4,5-triaethyl->1,2,4- 
tri azole  (Li),  3, 5-dimethyl -4-aaino-1 ,2,4-triasole  (L2)  and  3,5- 
diethyl-  1,2, 4-triazole  (L3).  As  a  source  of  metal  ions,  mixtures  of 
metal  salts  were  used  containing  at  least  one  small  anion.  As  an 
example,  LI  and  mixture  of  Cuf2  and  Cu(BFi, dissolved  in  ethanol 
gave  Cu3F2(tl)a(BF4)i,. 

Other  compounds  studied  are  for  example:  Cu3p2(L2)8(cr3S03)i,, 
Co3F2(L3)6(ICS)4  and  li3(ICS)2(L3)6(VCS)%.  This  last  compound  has 
terminal,  as  well  as  the  uncommon  B-bridging  thiocyanate.  The 
structure  is  schematically  shown  in  the  figure. 


yvV 

^  \/  v  \ 


SahemaHo  structure  of 
the  triascils  compounds 
1  -  ligand,  X  -  bridging 
anion,  f~,  IKST  or  #3“. 
y  *  terminal  anion  (SCS) 
o 1*  ligmid  (t) . 


The  X-ray  structures  or  some  of  these  compounds  will  be  . 
described  aid  discuased  in  conjunct ion  with  spectra  acopic  mad 
magnetic  data,  the  magmatic  exchange  interactions  between  tha  awtal 
atoms  are  small,  but  sigmifisa&t.  The  smgmnese,  oobalt  and  asgjsr 
compounds  awe  antiferromagnetically  cos^led,  hut  •  surprisiagly  - 
tha  nickel  trimert  are  ferr omsgnetlc . 

t.  0.  Voe,  R.A.  IS  Fibre,  9.A.6.  de  Orturff,  J.S.  tagghoot  and  J. 
ftredijk,  3,  Xa  Chsm.Soe.  Jflj  t69S,  and  ?sf«saces 

oited  thareln. 


KETERO BIMETALLIC  ALKOX1DES:  MODEL  COMPOUNDS  FOR  MIXED  METAL  OXIDES 
Nwiii  C.  lain*  and  Gyanondra  X.  Parestaer 

Dtpwtnmt  of  Chemistry,  University  of  Dolhi,  Doth!  110007,  Indio.  *Praaant 
addrsss:  Uotwittf  of  Virginia.  Charlottesville.  VA. 


Matol  alkoxides  have  born  proposed  and  thought  to  act  at  modal*  for 
metal  oxides,  which  provide  tha  moat  vanatUa  elaaa  of  heterogeneous 
catalysts  In  a  large  number  of  organki  and  organ  oca*  tallie  reactions.  Com¬ 
paring  metal  oxides  with  mixed  metal  oxides,  we  halier*  that  there  may  be 
Important  contributions  hi  the  later  gyatam  from  two  or  more  Afferent 
metal  eteme  acting  coUaothraty  to  bring  about  activation  that  wouldn't  be 
possible  in  the  former  ease,  it  is  with  this  view,  attempts  have  bean  made 
to  develop  models  for  mined  metal  oxides  by  synthesising  new  compounds 
of  the  typo  MM^(0R)f;  an  aneiytoa  of  tha  published  and  unpublished  obser¬ 
vations  on  tha  prepertiaa  of  hatarobimatalUe  leopropoxldas  suggests  that 
thase  complex**  have  a  covalent  nature  and  thus  can  ha  used  to  obtain 
mixed  metal  oxides,  MM^/s*  b  pure  state. 

In  contrast  to  non-bydrooarbon  sotubls,  polymeric  and  non-volatile 
nature  of  metal  laopropwrtdas  (a-g..  the  trsnsitfou  mauls),  soma  of  tha 
hatarobimstallic  toopropotodas  have  shown  quite  remarkable  properties. 
One  of  such  exciting  examples  is  otted  bore:  It  to  now  wail  established  that 
aluminum  tshpropoxida  la  a  tautomer  In  sWtd  aUda  wwia  ehreaium(in), 
whose  tom  C®^*)  to  toose  to  AundnutnOIt)  (OSSA),  forme  a  non-volatile 
and  completely  insoluble  (In  organic  solvents)  laopropoxide.  which  hap  a 
polymeric  structure,  Cr(3+-)0*.  However,  hetarobi  metallic  IsupropoxidV, 
CrAI^OPr1),*,  w  e  green  volatile  liquid  which  to  soluble  in  organic  setverits. 
Synthesis  of  (Ms  varsaWto  camples  stimulated  the  synthesis  of  a  large 
number  a f  swefa  torltotttMto  M-,  trt-  and  tetravsJaot  mauls  (su..  Mn(H>, 
FsOO^FeCDI).  CoOn.  »(BL  Cu(D).  E»W.  CdflJ).  Hggl).8*(II),  SnUD. 
* Them.  «ougpoupda  are,  in  ggnaraL  g  highly  rosoUvs 
groups  of  ooasptaxaa;  oagnmnn  rsaeltans  bmdvhqi  substrates  with  ocidtc 
hydrogen*  inebsds  hydrejutos  with  H*0,  sioohotysto  with  other  .alcohol*  end 
substitution  res  otises  with  4’dlltotnnrtss 

attempts  to  syntbvetae  complexes  of  tbs 
**Aa(0*H.  IFfb^Rli  (Where  **Mo,  Et  or 
ate.,  however,  oouldn't  bameterUfttad. 


that  heterotrlmetaUlo  slkoxtdss, 
whose  shendgSry  to  stiQ  anhnown,  may  provide  Interesting  results;  this 
point  is  eieaty  worthy  of  Investigation. 
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SYNTHBS18  AND  PR0PKRT1K8  OF  THE  DiNUCLEAR 
HALOGCNOrORUATI  Re(lU)  COMPLRXR3 

T«la«n  JCh.  Kurban  ov.  Ada  3.  Kotalnicova  and  Nasib  S.  Oamanov 

lnatituta  of  Inorganic  and  Physical  Cbemlatry,  Narimanov  Proapect  88. 
Baku  -  370143.  USSR. 

la  thk  report  Uw  matt  of  tba  ajmtheala  and  propertlea  of  a  number 
of  neutral  kjrpn  of  haloganoformate  Ra(lQ)  oimphraai  RafX^HCOO)^, 
S*|X|(ttCOO)i  and  ResXl(HC00)4,  where  X*Ct  Br  end  L- organic  baaee,  are 
preeented.  Tho  obandoal.  magnatio.  X-ray  atruetura  analyaia.  IR  and 
Raman  apeotroaoopioa  wara  applied  and  tba  multiple  Re- Re  bond  in  tbaaa 
compound!  waa  abawn. 

Tba  reaotlona  of  (NH4)tllalCl«(HCOO)«  with  aliphatic  and  aromatic 
ana.  BFfA  DPA  and  others  raauitadin  formation  of  tba  oempound!  with 
odaaa  in  outacapbara  or  noutrd  typ*  complexes  with. the 
axial  substituents.  The  tranaformatiao  of  tba  dBormatc  oorapleawa  Ra(lH) 
to  oaofa  other  (neutral  a*  ionic)  era  in vwa Ligated. 


DPA  intaraota  with  (NH(}aIUgae(HG00)e  in  formic  add  and  transforms 
to  DPFA  aad  neutral  typo  complex  with  BPTA  mdauatta  in  axial  poaiUona 
arc  formed.  Tba  atruhtura  of  SaaCi«(HCOO)t(BPPA)«  ia  Investigated  by  X- 
ray  awaiyaia  and  afferent  educe  of  Ro-0  axbd  bonds  (8.311(8)1  and 
8.43(8)1)  are  aatabBabad.  tt  w«a  Urn  flrat  report1  indicating the  different 
band  langtba  bdaurta  oarboxpiate  oomplaxaa  of  VI  and  VII  group!  metals. 

Tba  taeoaUgaUon  of  tba  reaction  between  badoganoformate  Re(lfl) 
oomplaxaa  and  the  ndxUira  of  HCOOH  and  HBr  aoidaipdiuuled  dispropor¬ 
tionation  of  8Ra(lll)  to  Rad)  and  BaflT),  which  ia  tM  ftrti  observation  for 
tbo  eadpoundswitiithoBiir'  coordination  oontar.  _ 

of  tba  paapgra*  uoagpcuuda  has  'boon 
r  tha^tormotiop  oTtba  poptanortwyt^^^  and  rhenium 
BengMft  tbdjiaana,ln,<i>dpt»lrai  inoraaaaa  from 
At  tbc  tamparaturaa  higbar  tbwa  dOO'C  the  pure 


of  U*  bdogcMtermate 

.  aopipfipfiididadlabawhitnCni) 
tba  nnwiiimiwi  wbb.oMttipta  metai- 


Komieiaova.  end  JUS. 
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THERMAL  DECOMPOSITION  PROCESS  8TUD1ES  OF  HBTBRGNUCLEAR 
MKEO-VALEWT  14,-OXOCAiMOXn  ATES  OF  SOME 
Sd-ELEMSNTS  ON  THE  BASIS  OF  IRON 

K  M.  Yakubov,  VJL  Logvinenko.  TJL  Zbeochushnikova.  ShJCh.  Abdullaev, 
and  C.V.  tiifrlton 

Tadjik  Stats  University.  Unto  Street.  17,  Duehande.  USSR.  734016 _ 

Investigation  mutta  an  thariaal  decomposition  procaaa  study  of 
heteronuolear  ndaed- valent  aoatata  ^raaaaluatara  atth  the  general  far- 
aaula: 

Pa^M1O(CH#C00)f(H*0)»  nH.0 . 

where  M>Mn.  Fa.  Co.  W  and  n«l  or  «  are  presented  to  tha  report 


_ _  i  derleelagraphic  Investigation  canted  out  to  tem¬ 
perature  totem!  aO-SOO*C  la  oaraada  e?  tattles  have  proved  that 
bvtenmu-Vrrr  ju  aaoaaalataa tlmnwljsls  prnnaea  nuns  lair  nf  a  fr-r  ~‘~r~ 

OB  the  baaia  at  preparative  analysis,  mass- spectrometry  of  sdUd  and 
i  iantenaiMrtlnri  products, it baa  been  determined  that  the 
affaat.  is  oosnWned  with  supersphars 
The  aeaaad  step  is  also  endothermel,  and 

i  ta  - - «  process  of  too  soordiaated  H*0  moieeulea  and 

The  ns*  stops,  largaiy,  etth  estothermel  effects  should 
to  tha  seat  CH«(  0ii  ligand  eplitUng  from  the  octuple*, 
destruction. 


OH-fWeO-fCHiCOOH 

Its 


FefrfKKCH^OO). 


sensitive  to  eariated  heteromstal  M 
'  d»dC#%C00H 


_  _  _  I  If  A'dl  tRV 

:  Fh  Ha  Ca  ML 

I.  TMtila-r  A*.  FA  tagvtaenke.  Y.  ShOstak.  T.  Shkvera.  Mi  Aft  SSSK. 
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SYNTHESIS  OP  HTDi  IDE-BRIDGED  HETIBOPOUtMETAUIC 
TRANSITION  MSTAL-LAMTHANlDg  and  YTTUtM  COMPLEXES 


Wllllaa  J.  Evans  and  Tinoth 


University  of  California,  Irvine,  Da  par  font  of  Qiawdatry,  Irvine, 
California  92717,  USA 


In  tha  coarse  of  invest  Ijatlnj  tba  fine  cryetallofraphlcally- 
charactarised  orjaomnllla  lanthanide  and  yttrlm  IqrdrUH 
[(CjH^WjIaNCnODlj  (Ml,  OLyt  Urt*.  lr.  T,  At  J.  jfc,  Qiao.  Hoc.. 
1*92,  IQi.  2009),  we  linmtal  an  —ami  el—  of  ttlmteUie 
tetrahydrldea,  ( ( jUbij-M}] jQi  j-*}  }"  (J.  An.  Chan,  foe.,  1992, 
109.  2915) .  Tha  y^-N  in  (ho  til—  la  la  a  uni—  meallle  coor¬ 
dination  invlraonur  la  that  it  la  hath  canto  rod  within  and  coplanar 
with  the  thrao  natal  at—.  Analysis  of  tha  —lo  nuitraril— 
for  fomatisa  of  tha  trhaaiolllr  —  ti  ~*T*t*  ri — W  ~~r  that  species 
ooch  aa  (1^)^*  tmf  ha  Uwolwod.  Attack  by  (CjHj) jLnHj-  on 
[(C)Hs)2MKTaP)}2  with  An  flatlets— r  of  W  eoold  readily 
onto  the  ohoarwod  trinara. 

fh—  id—  hevoheee  t— ad  mint  ttnaoitian  natal  dthydrt— , 
LjjNNj,  Odd  thaoo  a—r— aea  have  remind  la  tha  synthaaia  of  now 
hot  arepal—t  elite  — aida  la— vino  hydra—  till—,  The  annu¬ 
ity  of  tha  —  «— lo—  appear st«  ha  twite  o— itive  to  tho  aloe-  ' 
tronic  —  atoric  pro— t loo  of  fho  tranattloo  natal  leaflet.  than; 
although  l  (C5*4OI,)  jtlCIW)!  j  raocn  rapidly  at  roo*  to— ronr*  V 
with  {(Cjl.O^JjlrtjJj i|(: —arete  tha  tSM—Uy  et(9lrfrrlwac  ' 
U(C5*^)2Y(Uj-»)]J((C^C«4JJ2rCWI*«)l}(^-N).  tha  fttrln  dinar 
does  not  cwnat  with  (fgNajXffh^SRftj  o—  at  oiovnted  tM»itwt«rs« 
and,  9*odota*  ooly  ttogoioot  hptkt— tetlU  apaao.  with  On^NK,  ' 
Tho  fmt—  affoctiao  tho  »— ippitrof  TWtim  m»  WAattm  hy*  “  ■./ 
drlda  dinora  hin  a  rarldty  of  waeol  hydrida  rdndawto  wlU  |o  ' 

NMto 


DXVAUVT  URU0OXP  STVTUSXS  XI 
LIQ010  JUMRU 

A.  L.  Ward*  and  J.  L.  D ya 

AIM  Ball  taboratoriaa,  600  Mountain  Arana,  Mirra?  Hill,  law 
Jar any,  ISA  07074 


Mo rt barn  Ulinola  Ualvaraity,  haKalb,  IIUmU.  WA  60113 


By  tha  ana  of  «w  vacoan  llaa  tactwlav  «Ht  riporou*  taandlin* 
tachnlquaa,  axcluslvaly  dlvalant  auropiin  and  yttarbltaa  pantaawith- 
y  lcyc  lopaatad ianidaa  can  bn  praparad  la  hi*h  yiald  via  tha  raaction 
of  tha  raapactlva  natal*  la  UptU  aanaalo,  pith  paatawathylcyclo- 
paatadiaaa  (Cjladl) •  Dalai  thla  ayathatic  aehaaa,  tha  uouaual 
ana  on  lata  (r-cJhjIjnQIiXOCJi)  haa  haaa  iaalatad  and  cryatal- 
lngraphically  c  ha  rae  tar  is  ad.  (r^CjjMjiilbdh)  (0C(%)  cry*  tai¬ 
ls  aa  in  tha  octhatboabla  apse*  croup  taali  nUn  wit  call  dinaa- 
•lona  a  -  M.07W5J,  b  *  IS.il* ft),  c  riS.OlIp)  l  pad  <U 
1.13*  an-3  fot  t  -  «.  Laaat  anatrit  raftaananr  raaultod  Ina  final 
o  Vslna  of  0.000  baaad  an  MOO  JjiljpfnOipnt  ataarval  raflactlayp. 
Thar*  at*  to*  nolacnlaa  in  thife  aayahaatric  unit.  On*  nolacula  ak- 
hlhftta  diaondar  umna  tha  lh  and  1»  aft**  rawlHHWfr  On  an  avar- 
lap  af  tha  I  and  O  |ii  ilHhni,  vhll*  tha  attar  Aw  (Uotdai  only 
of  tha  W  rin*.  in  tha  anaand  notaavla,  ami  n  fa  tt  waiWarr**  to 
tha  natal  aantar  ado  a  *b(*)**  hand  la^th  af  2.33(3)1.  Tha  - 
Tb(l)»Q  Matins  at  -and  wam«  lao*tha  acta  1.4S(J)  A 

and  2.77(A)  A,  raapaetiaaly.  Tha  waaetloa  ahaniatry  «f  lairtntH 
natal  anlntlwaa  sill  alanhnla  to  riali  anil  hi  liarart  ailant  dlvalant 
alfcootldaa  flH  , . ,,  -fev 
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<»  the  cmasm  or  msccrcwFiitADimurauMittumTKmPHEim.- 

BOIATB  AID  OTHER  f-ELEHWT  COMPLEXES  VtVOLVVK  THE  B(CtH5), -LIGAND 

tom  Tania.  HUseyin  Aslan  and  E.  Dieter  Fiacher 

Institut  far  Anorganiechs  und  Angavandta  Chaala  dar  Dnivaraitlt 
Hamburg,  Martin-Luther-King-Plata  6,  D-2000  H— burg  13,  H.-Garaany 


Recently ,  tha  first  wamla  of  a  cationic  lCp,CX2)+-syetau 
(X  ■  BCCHj ‘)  of  trigonal  bipyranidal  coordination  baa  boon  veri- 
fiod  and  cryatallographically  confirmed,  however,  tha  houolapous 
diaqua-couplax  (X  “  HjO)  could  so  far  only  ba  trapped  outaida  an 
aqueous  solution  in  tha  taatastabla  solid  [CpiU(0H2>i)M>s*.  Hhila 
tba  attempted  precipitation  of  other  type  1  salts  fron  aqueous  so¬ 
lutions  according  to 


CpiWCl  Hl°-  CpjDT  +  or  [CpiOiOR;)  ]X  * 

NaX  n 

U)  (8) 

leads  uainly  to  anhydrous  type  A  syataus  (a.g.  X  »  or  W«~; 

T  >  P),  tba  novel  type  8  representative  I  with  n  w  12  could  be  pra* 
pared  with  X  -  Alternatively  ,“in  the  presence  of  CH,CN, 

the  rather  steble  eonpoumd  (Cps8(*C£B|)2)  tB(C«fc5T»]  2  ie  obtained. 

The  ueteeteble  epeciea  ICpiOObOM*)  readily  loaae 

HiO  to  give  the  previously  reports* *  couples  CpsO»(Ce8s>«,  1-  r*om 
thie  latter  empeund,  HC«lg)a  ney  ha  liharated  quantitatively  in 
veeuo  at  about  MO  *C.  tha  brawn  product  £  appears  cu  hu  analyti¬ 
cally  pen  CpiDCals,  although  this  couples  is  expected  to  undergo 
pyrolyaia  at  elevated  tauparaturea, 

Oanplah  3  is  neat  probably  hat  a  genuine  salt,  but,  according 
to  ita  NlE/V18-apactruu,  a  paaudotatrahadral  Cp tot-derivative  in 
which  tha  >(C«Bt), -ligand  is  bonded  to  tha  stadia  ion  via  one  or 
■ore  C-atcaa  of  a  C«B, -group.  The  sane  segment  holds  for  tha  pre¬ 
viously  reported  orgaaouranim  polymr  {B(»(C,H, >,],)*.  Tba  reac¬ 
tion  pattern:  3  ♦  1(C»8»>>  appaara  to  ha  amoplaric  for  tha 

behaviour  of  a  waster  of  other  BuW<C«H,)»-iyatewa  (a.g.  M  »  0, 
tb,  Sr,  Hf,  Sat  t  •  Cp  or  alkyl). 


1.  6.  Boat  lari,  f.  ganatollo,  8.  XI Baa  and  E.D.  Fiacher,  J. 
Cbm.  See.  Deltas  Tram.  IMS,  1)15. 

2.  8.8,  Flasher,  I.  KIBma  and  G.B.  tie ml,  j,  Organomt.  Chan. 
IM2,  m,  99. 

3.  8.  SotSwger,  1.  El  ansa  and  8.  Kanollahopuloa,  inert.  Mel. 
Chest.  Lett.  1978,  U,  319. 


348  ■ 


rJ  <  '■  . 

"  V  >  w. 


the  aaaamct  or  a  qmkgk-cumi  mdltxtu  ton 


lour  t.  Cranor.  KaWin  Higa,  l.  fodMuttewuM  and 

join  w.  euj« 

University  of  Hawaii,  2545  Th«  Mailt  Bono lulu,  Hawaii,  VBA  9M22 


■•action  of  Cp*OCl  with  a  Uthiated  pboopboyllde 
Li(CHi)  (CS*)MU  produces  Cp,U-CHP(CH,)K*  (X)-  tbs  availability  of 
too  electron  pair a  on  tho  carton  bound  to  both  vraniwt  and 
p  bo  aphonia  suggests  a  possible  uranium-carbon  dabble  bond, 
confined  bp  tba  wry  abort  ur anion-carbon  dlataaea,  2.29(3)1. 


In  contraat  to  Fischer  typo  carbana  enplane  which  boon  an 
electrophilic  carton,  X  la  a  powerful  andaophlla.  area  capable 
of  nucleophilic  diaplacanant  on  CC1|P». 


Compound  X  alao  raacta  with  polar,  nnaatnrnt ad  bonds,  of 
noloculoo  auch  aa  CK>,  0BC  gad  ICS*.  Carton  nononlda  Inserts 
Into  tba  uraniun-earbon  multiple  band  to  prodaca 


^0  „ 

Cp,o'  K  i  While  KMC  inaarta  to  produce  an  analogous  product 

Nr«c-t*» 

The  nitrile  MaCM  inaarta  into  j^aguraaian-carton 

uultipla  band  to  font  CpiUSHmCmC— FI* .  In  tbla  conpouad  tba 
uraniue-carton  bond  laagth.  2.04(1)1,  suggeata  a  uranluu-nltrogan 
bond  with  aubatontlai  multiple  bond  character. 


Conpouad  I  raacta  with  [Qpfs(0»i]a  to  affect  tho  coupling 
of  bridging  and  terminal  carbonyls  to  produce  aa  n1 «T  ally!  iron 
couplan,  r 


t  * 

L'Or 


;oo 


it  alae  raacta  with  CyMe(C0)t  to 

■ 


I  I 


X*  tbo 


A  eCMtAllUfeft  ' 

m:: 

mnm  «»  _ 

it  mwi*  la  aaUaaca  iba  lt»  a  a 
tg  the  aoaedan  «*k  (M*i(C0)t 
lag  ta  tba  oonplata  saner,  el  of 
a  e«ben  te  fea*  an 
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SYNTHESIS  AND  STRUCTURAL  STUDIES 
OP  METALLOCENES  DERIVATIVES  OF  BIVALENT 
LANTHANIDES 

Kurbanov  T.Kh..  Suleiman  ov  G.Z.,  Beletskaya  I.P. 

The  Institute  of  Inorganic  and  Physical  Chemistry  of  the  Aca¬ 
demy  of  Sciences  of  the  Aserbaijan  SSR,  Baku,  USSR 


It  is  known  that  certain  lanthanides  may  yield  various 
organic  derivatives  in  a  bivalent  state.  C-  and  B-ca rboranyl 
and  bimetallic  derivatives  belong  to  the  such  classes  of  com¬ 
pound  (l). 

Continuation  of  the  investigation  in  the  area  of  synthesis 
and  studies  of  the  properties  of  organic  derivatives  of  bive- 
ent  lanthanides  was  the  extension  of  the  reaction  of  (C.H,)2 
Hg  with  Ln°(2)  to  HT-cyclopentadiehyl  mercury  organic  deriva¬ 
tives  of  the  transition  metals.  Having  mercury  derivatives  of 
ferrocene  and  cymantrene  with  Ln  (Ln«Sm,Ev,Yb)  as  an  ins¬ 
tance  we  have  produced  the  first  specimen  of  metallocenes 
derivatives  of  bivalent  lanthanides 

*  mLn^«^)zLnTHTn 

M-Ma ,  L  -  SCO,  n  -  f,  m  m  4(5);  M  -  f  B, 


L  -  n-o,  m-4(sjp  Ln  V  Sm,  £<t+YS. 

The  nature  of  Interaction  of  the  atoms  of  Yb  with  a  cyclopenta- 
diene  ring  in  the  derivatives  of  ferrocene(  Cymantrene}has  been 
studied  by  the  method  of  NMK  -spectroscopy  and  it  has  been 
estimated  that  introduction  of  an  stem  of  Yb  into  the  cyclop  enta- 
diene  ring  in  these  derivatives  resulted  in  change  of  the  chemi¬ 
cal  shift  of  et  -protons  towards  a  weak  field  end  that  Indicates 
electronoacceptor  abilities  of  Yb 


1.  H.  Schumann,  Proc.  NATO,  Adv.  Study,  that.  Sogesta,  Urtflno, 
197fiJ9ordroct,  1979,  p.fil, 

2.  G.Z.  Suleimanov,  L.F.  Rybak  ova,  ANurkv,  T.Kh  Kurbanov, 
Up,  Beletskaya,  J.OrganometeLChem»  aa»<  19 W)  C.19. 
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THE  BULKINESS  OF  X-LIGANOS  IN  THE  SYNTHESIS  OF  Cp2UX2  SYSTEMS.  THE 
REACTIVITY  OF  Cp2U(NEt2)2  TOWARDS  ALIPHATIC  ALCOHOLS  AND  PHENOLS  WITH 
DIFFERENT  STERIC  HYNDRANCES. 

6.  P>ol ucc  1  ^ ^ ,  G.  Rossetto^  P.  ZenaHa1"*.  and  A.  Berton^"^. 

(')  Dlpartlnento  dl  Chlarlca,  Facolta  dl  Chin.  Ind.le,  UnlversItA  dl 
Venezia,  Calle  Larga  S. Marta  2372,  Venezia,  ITALY. 

(")  Istltuto  dl  Chlnlca  a  Tecnologla  del  Radloelewentl,  Area  dl  Rlcer- 
ca  C.N.R.,  Corso  Statl  Unltl,  35100  Padova,  ITALY. _ 

The  reaction  of  aliphatic  alcohols  and  phenols  with  Cp,U-R  system 
Ml  J 

has  been  reported1  '  to  produce  alxtures  of  products,  due  to  the  sub¬ 
stitution  either  of  R  or  Cp  groups  by  the  reagents.  In  addition  the 
possibility  of  obtaining  stable  Cp2UX2  derivatives,  l.e.  without  any 
ligands  redistribution,  has  been  related  to  the  bulkiness  either  of 
Cp'(Cp'«  polysubstltuted  cyclopentadlenyl)^  or  X^3^  ligands.  Moreo¬ 
ver  the  reactivity  of  Cp2U(NEt2)2  towards  wono-  and  bl-functlonal 
thloalcohols  and  thlophenols  has  been  briefly  described^*). 

In  this  coanun1cat1on.wavre{wart  the  behaviour  of  CpjUfNEt^  towar¬ 
ds  aliphatic  alcohols  and  phenols  containing  different  sterlc  hindran¬ 
ces,  and  the  synthetic  approach  to  CpjU-OR  or  Cp2U(0R)2  derivatives. 

Cp2U(N£t2)2  ♦  2  HO-R'-M^.  CpjUfOR'Jj  |  CpjU-ORI+J  U(0R')4 

(1)  (II) 


C2HS 


Ila  ,  R1 
IZb  ,  R'  -  l-CjHy 
Ic  and  lie  ,  R'  ■  t-C^Hj 

Id  ,  R’ 


lie  ,  R*  *  phenyl 

Ilf  ,  R'  ■  2-Isopropyl -phenyl 

Ig,  R'»2,6-d1 Isopropyl -phenyl 


-CCCHjJ-CHj-OMHj 

iM(CH3)2 


REFERENCES 

1) T.J. Marks,  A.M.Seyao,  and  J.IUCalb,  J.Aa.Cheo.Soc.,  1973.  98,  8829} 
T.J.  Marks  and  W.A.Netchor,  J.Na.Cheo.Soc. ,  1978,  98,  703.  ~~ 

2) T.J .Marks  and  R.D.Emt  in  "Conprehenslve  Orgamaitalllc  Chaartstry" 
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3) G.Pao1ucc1,  P.Zanella,  G.Rossetto  and  O.Tra verso.  Abstracts  of  XIW 
ICOMC,  Atlanta,  1983,  24. 

4) J.D.Jimrion  and  J.Takata,  J.Organooet.Choo. ,  1974,  2|*  C23. 
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EXPERIMENTAL  PROBES  OF  ELECTRONIC  MATRIX  ELEMENT 
CONTRIBUTIONS  TO  ELECTRON  TRANSFER  REACTIONS 

John  F.  Endlcott  and  T.  Ramasaml 

Department  of  Chemistry,  Wayne  State  University,  Detroit, 
Michigan,  USA  48202 


An  taportant  current  problem  In  the  dynamics  of  electron 
transfer  system  Is  elucidation  of  factors  contributing  to  reac¬ 
tivity  patterns  In  weakly  coupled  systems.  Assuming  the  donor 
acceptor  .nteractlons  are  sufficiently  weak,  the  nuclear  and  elec¬ 
tronic  contributions  may  be  treated  separately  In  the  reactant  and 
product  wave  functions, ^and  the  rate  constant  becomes, 

k  «  K0<  1$  !«cl  >?  (FC) 

where  (FC)  is  the  nuclear  overlap  or  Franck -Condon  term  and 

*■-<?  i»ci  *8  - 

Is  the  electronic  matrix  element.  A  number  of  lines  of  observa¬ 


tion  Indicate  that  the  first  order  coupling  of  the  zero-order 
electronic  wave  functions  can  be  described  by  the  electron  ex¬ 
change  operator  („c  ✓  H  ^  +...). 

Contributions  of  V2  to  reactivity  patterns  have  been  found 
be  largest  In  reactions  of  Co(III)-(II)  couples;  possibly  owing  to 
the  large  changes  In  coordination  sphere  bond  length  or/and  in 
spin  multiplicity  that  accompany  electron  transfer.  The  rates  of 
several  reactions  of  Co(III)-(II)  couples  have  now  been  found  sen¬ 
sitive  to  environmental  C-T  perturbations' *z  and  there  are  similar 


to 


rates'are  Increased  by  the  followli 


mowing  factors;  (a)  LNCT  perturba¬ 
tions;  (b)  HLCT  perturbations;  (c)  Increasing  similarity  In  energy 
of  electronic  states  of  reactants  and  products.  The  contributions 
of  low  energy  CT  melted  states  to  the  reaction  rates  are  Inter¬ 
preted  as  “superexchange*  contributions  to  the  exchange 
interaction.  The  dependence  on  LF  excited  states  (c)  can  be 
Interpreted  as  a  “resonance"  effect  In  V,  end  relates  to  more 
adiabatic  self-exchange  than  cross -react ions.  Both  effects  couple 
nuclear  end  electronic  coordinates. 


There  Is  also  a  tendency  of  V  to  decrease  as  the  reactants 
ere  surrounded  by  bulkier  ligands.  This  effect  has  been  systemat¬ 
ically  probed  In, related  energy  transfer  studies,  for  which  V  « 
Aexp-m-QA  and  or*  •  1.8  *  0.4l.» 


1.  J.  F.  Endlcott,  T.  Ramasaml,  0.  C.  Oeswlck,  R.  Tamllarasan, 
M.  J.  Haag,  6.  R.  Brubaker,  and  S.  C.  Pyke.  J.  Am.  Omm. 
See.  1983,  M,  8301. 

2.  T.  Ramasaml  and  J.  P.  Endlcott.  Inorg.  Cham.  1984,  23,  0000. 

3.  J.  F.  Endlcott,  R.  Tamllarasan,  8.  R.  Brubaker,  and  VT  C. 
Baswlek.  J,  Phys.  Cham.  1984,  £,  0000. 
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THE  REDUCTION  OF  IRON(III)  BI NUCLEAR  COMPLEXES 


Abba*  A.  Ei-Awady,*  Patricia  C.  Harrington  and  Ralph  C.  Wilkin* 


♦Department  of  Chemistry,  Western  Illinois  University,  Macomb, 
Illlnoi*  61455  and  Department  of  Chemistry,  Now  Maxlco  Stata 
Univarsity,  La*  Cruces,  New  Maxlco  88003,  USA 


The  reduction  of  lron(III)  binuclear  complexes  of  the  type 
L(H20)FaII10Fa^IIL(H20)n  1*  being  currently  explored.  The  ligand* 

L  r* peasant  1,10-phananthrolina  or  2,2'-dlpyridyl  (n«4+)  and  1*1X0** 
(4-sulphonetophenyl)porphine*  (n«8-)  and  are  abbreviated  phen,  bipjr 
and  TPPS  respectively. 


Electron  reduction.  All  undergo  rapid  interaction  with  **»  with 
rat*  oonatants  ki  shown  in  Table.  These  rates  are  observed  at  both 
60"  as  (electron  loss)  and  350  na  or  475  nm  (gain  of  iron-electron 
adduct).  The  product  of  the  electron  reaction  undergoes  further 
changes  in  all  cases,  with  first-order  rat*  constants  k2  and  kj 
slightly  dependent  on  the  concentration*  of  dinar*  used  (10-100pM), 


kjM-**"* 


k2»  •  *  R3.  s 


-1 


Ligand  pH 

phen  8.2  9  x  1010  2.3  x  104  3.6  x  103 

dipy  8.2  9  x  1010  1.5  x  104  1.4  x  103 

TPPS  9.0  1.1  x  1011  2.2  x  104  2.1  x  103  2.6  x  108(S02>  0.013 


kVT1*-1 
»  106(S20?‘)  0.17 
>  IO^SjOJ-)  1.6 


The  absorbance  characteristics  of  the  Intermediate  suggest  that,  at 
least  with  dipy,  the  *J_  reaction  baa  produced  a  coordinated  ligand 
radical  which  then  in  the  kj  and  k,  steps  loses  the  electron  to 
solution  (to  return  to  the  original  ten)  or  undergoes  an  intra- 
nolecular  electron  transfer  resulting  in  Fe(H20)2(dipy)2z'f  tw* 
Fe(H20)2(dipy)2  ■  At  the  end  of  the  k3  step,  the  spectra  of  dipy 

and  phen  eaaplexea  axe  similar  to  the  original.  Prenounoed  differ¬ 
ences  between  initial  and  final  epeotra  era  observed  with  TPPS. 


Dlthlowlt*  reduction.  The  kinetics  rare  studiad  by  stopped-flow. 

The  very  rapid  reduction  (k^)  wes  complete  within  mixing  time  for 
phen  and  dipy  oonpiaxaa  but  measurable  for  TPPS  (SOj  reductant). 

This  atap  was  followed  by  first-order  transformation*  (k«,  lndo- 
paodsnt  of  dithi onita  concentration  and  observation  wavelength) ■ 
With  phan  and  dip y,  these  are  disproportionation  Of  F*L2(H20)5+  to 
FeLj4-  and  F*2*  which  art  the  final  products.  With  TPPS,  the  nature 
of  the  first-order  transformation  It  uncertain.  It  1*  a  Single 
reaction  with  elsea  iso* battle  points  at  406  am,  *46  am,  500  am  and 
603  am.  Tbs  final  product  is  tba  iron (II)  binuclear  oonpiax,  which 
la  rapidly  oxidised  by  Oj  to  F*(CN)g  to  the  original  iron(IIl) 
binuclear  oemplex.  stopped-flow  rapid  scan  has  been  used  to  char- 
acteriM  tba  tntermediatas  spectrally. 

1.  E.B.  Flalschar,  J.M.  Palmar,  T.S.  Srivastava  and  A.  Chatter)**, 
J.  Mi.  Chen.  Soc.  1971,  22.’  »*2. 

This  work  was  supportsd  by  National  Soienoa  Foundation  end  National 
Institucas  of  Health  grants,  gome  of  eh*  experiments  were  performed 
at  the  Center  for  Fast  Kinetics  Resssroh  at  th*  University  of  Texas 
at  Austin  (supportsd  jointly  by  tha  Biotechnology  Branch  of  the 
Division  of  Research  Resources  of  NIH  and  UT  at  Austin). 
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STEREOSELECTIVE  ELECTRON  TRANSFER  IN  ASYHNETHIC  COUPLES 


B.  Plsplea  and  A.  PaXlaachi 

Dipartimento  dl  Chinica,  University  dl  Napoli,  80134  Napoli  and 
Dipartimento  di  Chlaica,  Univereiti  dl  Rona,  00185  Roma  (Italy) 


Electron  transfer  (eq  1)  from  optical  lj r  active  catecholaninea 
(L-dopa  and  L-adranallna)  to  Iron(IlI)  In  jre(tetpyHOH)  1*  complex 
Iona  anchored  to  poly(L-glutanate)  (EeL)  or  poly(D-glutamate)  (FeD) 
proceedea  atereoaelectlvaly  when  extenalve  and  posalbly  specific 
interactions  between  substrates  molecules  and  the  peptidlc  residues 
of  the  ordered  polymer  in  the  close  environment  of  the  active  sites 
occur  (tetpy  -  2,2' , 2",2"' -qua terpyr idyl).  This  ensures  different 
eterlc  constraints  for  the  two  diastreoaeric  precursor  complexes,  which 
affect  differently  the  separation  and  orientation  of  the  redox  centers. 

A<“  ♦  (p^~reIirL+  Etna—  A<®-  ♦  ^)~Feni  ♦  2  H*  (1) 

For  instance,  preliminary  conformational  calculations  Indicate  that 

the  closest  catechol ie-0 . Fe  separation  distance  in  the  case  of 

L-dopa  la  5.0  A  in  DL  and  6.5  A  in  LL  adduct  and  that  the  redox  cen¬ 
ters  in  the  tee  diastereol somers  sxperlenee  a  different  mutual  orien¬ 
tation  as  wall.  The  specific  rates  for  the  intramolecular  elaetron- 
traasfer  step  (k  ),  as  obtained  by  kinetic  data  in  the  steady  state 
conditions,  are  fl.S  +  0.2)*10  and  (0.7  ♦  0.1).10_  »'  ,  respecti¬ 
vely  (25*,  pH  7,  Trie  buffer  O.t.5  •*)»  whereas  the  equilibrium  constant 
fer  the  formation  of  the  precursor  complexes  is  K  »  (1.95  ♦  0.61). 

•  10  and  K  ■  (1.18  ♦  0.33)»103  h”  .  Fee*  the  results,  k  *  k  •  » 

•  37.1  ♦  12.5  end  8.3  ♦  2.5  R  •  a*1,  respectively  ,  to  be  compared 

with  k”  .  33.4  ♦  2.1  and  k  .  -  7.8  ♦  0.4  B  .  a*1  (eq  It  *5?). 

The  estimated  values  of  K,  by  the  potential  energy  data  at  the 
closest  separation  distance  of  the  redox  centers  result'  to  be  in 
satisfactory  agreement  with  the  foregoing  data.  This  tivea  further 
confidence  in  the  potential  functions  used  for  conformational  analysis. 
Similar  findings  wars  obtained  with  L  adrenaline  V 

The  overall  results  shall  be  discus sed  in  the  light  of  a  few 
general  considerations  concerning  the  eterebeelectivs  pathway  in 
elaetron  transfer  pfooeSsea  between  asymmetric  redox  spsoise. 

11  B.G.Oamwlok  and  A.  Hals,  J,.  da*  Cham.  Sat.,  1771,  7347 1  A. 

Haia  and  N.  Smtin,  Inart.  Ohan.,  1*76,  Jg,  476.  - 

2)  S.  Piapisa  and  A.  PallesAlV  I nor*.  Chia.  Acts,  VMS,  7*{»7),  9Ti 

B.  Piaplaa,  n.  Barter 1  and  A.  Farina 1 la,  Inerg.  Chen. ,1963,  22. 
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A  UNIFIED  TREATMENT  FOR  A  VARIETY  OF  TYPES  OF  KINETIC 
BEHAVIOR  OBSERVED  IN  RUTHENIOMUlD-  TITANIOH(III) 
INNER-SPHERE  ELECTRON-TRANSFER  REACTIONS 

Joaaoh  gi  Earley  and  Patrlzia  Barone 
Department  of  Chaaiatry,  Georgetown  University, 
Vashlngton>  D.C.  20057 


Consider  ET  reaotlona  that  follow  the  general  aeoh- 
anisat 


AnRu(III)Xj'*'  ♦  TKIIDYj 


Jit. 


AnRu(III)XjTl(III)Ti+ 


AjjRudlDXjTKllDYj*  AnRu(III)XJTi(III)Y1OH  ♦  H+ 

AnRu(III)XjTl(III>Y1OH  -Si*  AIIRu(II)XJTi(IV)T1, 


AnRu(II)XjTl(IV)Y1’ 


k« 


AnRu(II)X  ♦  Tl(IV)+  ♦  Yt' 


The  steady-state  rate  law  corresponding  to  this 
aeohanlaa  iat 

k9t  k  K  K«  lAnRu(III)Xjl  CTKllDl 
k°bs  *  fk*+  £H+] )  (k"*  ITl(III)J)  <  k»'+  !■*!♦  ITI(IIX)] ) 


(Where  k*f  k"  and  k**  are  ooablnatlons  of  oon- 
atants).  Depending  on  the  nature  of  the  Uganda  X1 
and  Y«  one  or  another  of  the  rate-law-teras  would  fee 
eapeoted  to  determine  the  observed  kinetioa.  We  have 
observed  all  the  expected  Halting  oases. 

If  X  has  an  open  coordination-position  and  also  a 
suitable  pi-eleot ron  ayatea  (unless  the  stability  of  the 
Intermediate  ia  quite  lewi  as  it  la  when  X  is  SS0-z~) 
then  the  rate  of  foraatlon  ef  the  aultlnuolear  ooaplet  ia 
rate-deteralnlng  (this  la  seen  for  as rboxyato  and  thlo- 
oyanato-oxidanta)  .  Deprotonatlon  and  follow-up  reaotlona 
of  the  produota  of  ET  are  often  significant!  especially 
when  overall  free  energy-ehange  la  saall.  Two  olasees  of 
oxidants  give  rise  to  react lone  with  rates  United  by  ET. 
In  one  of  theca  olaaaea,  the  klnstios  indicate  foraatlon 
of  reaarttably  stable  intermediates. 

The  pattern  of  reactivity  we  observe  in  the  lu(III)- 
Ti(iii)  is  quite  different  from  the  pattern  observed  in 
other  redox  pairs.  The  single  aoat  significant  factor  la 
dlfferenee  in  symmetry  of  the  ST  proceae  (pi-pi  vs. 
aigaa-sigaa  and  pi-sigma). 

No  other  redoa  palr  gives  rise  to  as  large  a  variety 
of  types  of  redox  behavior  as  does  the  Xu(XXX)-ft(XXX) 
system*  By  the  wee  ef  the  single  unified  aechamiea  given 
above,  all  this  variety  ef  aeohanlaa  one  he  understood  by 
a  single  coherent  conceptual  fraaewerh. 


SFICTRA,  K1VKTICS  AM  lUmOClMIlTlT  Of  VAIADXOM(ll)- 
TKZ8(MCOLX«AYK)i  A  UV  STROHCLY  RIDUCIVC  PRO  II  FOR 
RLICTROR  TRAUMA  PROCRSI IS 

I.  Tana  And  Farnanda  T.F.  Lallla 

Xnatituto  da  Qulnica,  tJniwaraidad*  da  I*a  Paula, 

CF  20710,  Saa  Faulo,  IF,  tragi 1 


Faaadiun(lX)  iona  fora  with  tha  ^tidlu'2*e«rk*i|i^ 
ata  ligand,  a  aarlaa  at  auccaaalw*  (mwIiru,  aakllkiciai 
•trong  CT  baada  in  tha  wiaibl*  ragian.  tha  atafcillty 
conatanea  0j,  02,  aud  1}  vara  datarainad  pataatiauatric- 
ally  aa  7.2x10*  M“l»  2.5*10*  *“*  aud  7.0*101*  r»,  r*a> 
pactiwaly,  at  2S°C,  aud  0,43  M  LlOtAaPj.  Tha  tala- auh **l- 
tutad  coup lax  ahaarha  at  tfO  uu  (e»7.2xlO*  M"le*-1) .with 
a  ahouldar  around  445  uu.  toTuraibla  0*  war*  ahuaawad 
uaiug  gold  alactrudaa,  with  to,  *>0.451  V  »a  lU,  and 
0  *  4.0*10*  *•*.*“!. 


tacauaa  a(  ita  atraugly 
v(pic) 3  waa  uaad  **  a  plot* 
kiaatie*  with  ioprty  oxidising 

Co(IIj)£+,  CaiaaJj**.  Cafkial.* 
iaaa.  *§r  '**  ' 


radgeiug  proport i*a. 
in  alaetraa  traaaf or 
ch  aa 


coup!****  aue 


7*io*  iri 

with  hg|f  1,0*10“ 2 


...  M  Mil 

JTft&R'&ra*, _ 

a“l  far  1(1  j«) itdiactai  chat  tha  pica  Hum* 
ligand  play*  nninpartant  ralala  aloe t ran*  trauafar ,  . 
lawaaing  tha  innac  aphara  and  attar  aphara  raorgaaia- 
atia*  anargiaa.  ,  ;...  m., 

thaaalf  axahang*  rata  eon a cane  aalaalAtad  forth* 
Co(hip) aoaplax  waa  5.f*10"‘  ji*Sa“*  tt*Ul).-':.*h*'; 
aa tin*  tad  hjj  rain*  Cat  0a(»»yl **♦/*♦,  *a#a*4*f  **■  «* 

-  0.1V,  waa  2*10*0  it1**!,  F**tu**l**a,  ' 

war*  atraugly  tllillwdly  t»u  piuaUaax*  U««M  t* ’  ■ 
aneac*.  *«u *  *•«•*•  w*a  nagllgihl*  it  ttapHNCt*  ad  ■ 
aaid,  *****  tha  •  iwwtlat  ot  aaratigu  pOuattugh*  ■- . «  - 

aanplaxaa  i«  praaladad  *  tha  tritaUtti  hit  *ar  t**+  lotto 
hi  9,S  IT1*"*.  Thla  walua  indicataa  a  nan  adiahatio 
■lltlrilt,  ft*«i*g  ta  lwmHit*  4  HMt  tiWiat  trt  lu 
raraaa  tha  r auction  if 1*1*1  !§*•*# 


FAF*#F,  C»« 
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■LKCTtat  SKLF-Cxaumc  IT  *(Ctt)j+/l+: 

worrm,  rrm,  isopsom,  c-wm,  ctclobxxyl,  m  maxi 

Roger  Mlelaoa  and  Scot  Wharland 

Washington  Stata  Univaraity,  Pullman,  WA  99163-4630,  USA 


Tha  alactron  aalf-axchanga  of  tha  tltla  coaponada  haa  ... 
aaaaurad  by  ssMi  DR  11m  broa4nlt|  aa  a  function  of  coedwntra- 
clott,  taaparatuca,  aad  addad  *4u^or^.  Tba  rata  cnaatant  haa 
baan  found  to  vary  by  wore  than  a  factor  of  300  ovar  tba  rang*  of 
codpoanda  atodlad.  Conductivity  atudlaa  oh  tba  aatbyl  aad  cyclo- 
heayl  conplaxaa  haw#  ahOaa  that  they  ata  not  loo-pal  rad  nadat  tba 
experimental  conditions.  tiua  tba  Increase  la  rata  which  occat* 
aa  tha  electrolyte  concentration  la  ihctaaaad  haa  haw  analyamd  aa 
an  alactroatatlc  wort  tara  of  fact.  Previous  atudio*1  tana  Ottawa 
dlffarant  behavior  In  solvent*  which  y remote  low  pair  hag. 


_ _  _ _ _  rata  coaataata  0*"la~l)  at  26  °C 

1th  O.U  a-budor*  arai  aatbyl,  1.0  X  107;  ethyl, 
•xyl.  4.4  X  10s;  isopropyl,  2.3  X  M5j  C-botyl, 

,  1.3  X  10*. 


Tha 

la  acatonltrlla  with 
1.9  X  10*;  cyclohaxyl 
6.4  X  101*;  bensyl 

Tbaaa  data,  except  baaayl,  foltaa  tha  ordar  expert**  If  atar- 
tc  bulk  aa«r  tba  ata»nae0  la  kata'  controllia*.  tba  pstdat  te  ‘J  ; 
which  tba  variation  la  rata  constant  add  ha  attrlbwtad  to  &  oUot- 
ron  traaafar  dlstwtca  attest  wtll  lb  d*tete»«ed  by  Mparatiftt  the 
activation  ptOaeaaiaco  atialit  i  ijytBaail'it  ^lliMThl^/llbriiiV'1- 
tbeort.  tha  alsotrostatlewwrt  aayftftt  to  brt*g  fed#*#*  1  i  .  ' 

la  aalrtamwf  tba-  wsltiinainafft.  tjpi  of '  ' 

t  'Ca  owalysif  wsiag  Rases  aad  fnfrarad 
-  la  both  wxidetttu  etane*1  tha' •  *  •'  : 

aolvaat  dapaadaaca  previously  aoaowrwl  for  tha  cyddhatyl  powpewma.* 
tha  problem  of  the  extent  of  interpenetration  of  the  coordination 
MUoi  dtelaaaw  iaaBtdiadtaa  nSiSbonWill 

bw^Mldhtod^thTroa^Tr^Wlflrtaada  of  aaSebtlonWiaaa 
■aaauraaOhta  to  thte  Marttobf  |Sadartal  ■tbla»«6aaactl0a  <ar«Mb  '  ** 
contribution*  m  tea  aetlvdyaa  m«w  will  bh  «a«d  fcnintegpiw  - 
the  actlantien  ?raxnrnrs.  .Jtfthar.'  tiy  diiWdjhribrtii  ft*«  .■ .  - 

•,*.S4S  ;  fsl  anf*v  *  '*  I  ■  ' '  c ■  " K  £-. 


1. 

2. 


1.  fl  *  .!  i, 


»KHt«Tt  dXifWtaa.,: 
Malaoa  aad  feat  W  MiMS* *  •  ' f  **? ** 
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Electron  Transfer  Reactions  of  Ilekel(XV)  Qria«  loins  Oooplexaa 
A.  Praha*  tropin 

Department  of  ChaoUtry,  Unlveraity  of  Botre  Daw,  »otre  Am, 
n  U6556  USA 


In  aqueous  media,  complexes  of  niekel(XV),  »i(rr)L1*,  m 
readily  prepared  in  the  a exl dentate  oxioe- loins  chrooophore,  HpL. 


^JUUX  * 


They  are  moderately  pgwiftd  odtata  ehich  Oan  M  reduce!  to 
nlckelUl)  with  a  potential  around  a  volt.  Necbaaietic  studied 
indicate  the*  redact  loo  hy  both  two-  and  teo-electren  natojV* 
taboo  bhaoo  pro  deal  want  3  y  la  two aooo aeuttvo  ona-aloetroo  dtepa, 
with  formation  of  aiekalUXX)  lattaf  *ldtae,.*»*  under  oeoditlon* 
of  high  pH,  these  nickel  (III)  species  are  fhsmvVesolral.Ty  stable 
and  can  be  pgdparoA.fi*  studded  as  InOspwl— <  rsiyots. 


REACT! OHS  Of  8ILVKRIIII)  WITH  CMS-RLXCTROM 
REDUCING  AGENTS 


Louie  J.  Klrachanbaas.  Edward  1.  aorieh,  and  Joes*  D.  Ruah . 

Department  of  Chemistry,  Dni varsity  Of  Rhode  Island,  Kingston. 
Kioda  island.  0*A  02881 


the  tatrsydroiooargentate(III)  ion  is  a  low  spin  d8  ays  tan  which 
is  stable  for  several  hours  in  l  N  NeOB  at  roen  taapsrstur*.  the 
square  planar  geometry  of  Ag(0H)4“  permits  inner  iffeert  electron 
transfer  reactions  to  occur  either  vithin  a  five- coordinate  into r- 
wodiate  or  in  a  four- coordinate  complex  after  replacement  of  a 
hydroxyl  group  by  the  reductant.  Previous  studies  of  the  two 'elec¬ 
tron  reduction  of  Mt0f>4~  by  etbyleaediaaina,1  HO,"  ,2  assault* 
ion,3  «3"  4  and  *40|~  5  indicate  that  silver  (III)  «en  react  by  ei¬ 
ther  of  tfeeae  petna.  there  is  no  eortelat  loo  hetman  tnsdne  paten* 
tisl  end  reaction  rate  for  .this  series-. 

This  paper  will  present  moults  far  the  reaction  of  hg(CH)4~ 
with  MnCr~,  re  (CM)  7  ,  end  Mo(CM)i*.  These  svbatrstas  commonly  rs- 
act  by  staple,  one^eleatsoo  trenifea  ei  nhsatnss  <  »  seafh  case,  two 
consecutive  reectiooa  -gff*  gheerved  vhleh  wa  edEtrlhaee  j%e -the  n>n  ,  i 
oeasivo  otur-edoctron  itmtamler  ' 

ratg  \igi»»aaas  :(»>*  Unt  J^^  iim^hay  liangrrlhnn  o> : 

the  ailaai'ITTl  di 

•tbmxfm mm*  *<*mm 

in  atoi«S»ia*iil*f  a*  the  ow> castration  of  reductant  is  teaosod.  tbs 
psssihU4«  the*  t»j|,M8mt,W»t .  <tf  hOWWa  •»  (W«NW  MO— M 
toy  '•»  «tothr  Sphira  posofed  *Ml»n  tt^raisM.  ,*  .* . . 

1.  i.J.  Kireiahsrihaaa,  /,  Duty.  Knot.  Chan.,  in*.  IQ,  8«1. 

2.  *.t.  Soriafci  fc.d.  Kiracbsnh:gW|fr#*.  ^Nn.  4m.  (um  Don., 

1842,  . 

8.  14.  hush,  t.3.  KitMdwrt)— i,  Mhadttea  to  flawy,  CfmUT* 

,  yvr.v  ,■>.  >  ■SJ'.ft-  «<'•  ,?•>  ■ 

. .  ■'  .•!»'  ,  r?J' 

ySSS*k.A*  <4  ^  .a*’****  a  .nittro:  ; 

,  vd;  rSK%!».  "•  l>il 

’  -aSfefe. aitk-Sil  *:  .  . 

.*Wf  *»**■ 


JWahiphiUc  4-*lkylpy)rt<JU*W«il ' 

.tro-ST^oool^mr 

lASSSS?**  <«L^^£fS 

It  with  chaialaa»th.  Vaalala  oM^h«» 

ultrnf  ilttatioo  ttoowdh  >piUi«ratfiT; 

on  da»t*an  »•!*.  °ftf?*f  rnr****  m  415 

«h  of  tha  ».thaoh*o«lc  **<* 


r? 

i* 

*3;  . 

•  ■=  v*”'  ~\  i  «  vB.  ■  '.*•! .- 

jrffc* 

ifjy Vwfti tj*°  ^ 

;  #  .  .zSfl 

r^Srv, 
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EXPERIMENTAL  DETERMINATION  OF  ENERGY  DIFFERENCES 

BETWEEN  ISOMERIC  COBALT(III)  COMPLEXES 

Morten  J.  Bjtrru*  and  E r  Ik  Laron 

The  Royal  Veterinary  and  Agricultural  University 

and  The  H.C.  Brated  Institute,  Copenhagen,  Deneark 

Raveraad  phase  high  perforaenca  chromatography  (Rv 
HPIC)  has  bead  used  to  achieve  separations  of  ieenet* 
in  aoaa  trie  diamine  cobalt (III)  ayataaa.  Mixtures  of 
iaoaera  have  been  aado  aeording  to  preparative  routes 
fro*  cobalt (II)  and  ligand  after  oxidation  and  also 
froa  isolated  pure  isoeers  eguilibratad  by  aaana  of 
active  choreoal  in  aqueous  solutions.  Cobalt (III)  fores 
robust  (inert)  complexes  amt therefore  the  equilibrium 
composition  can  be  "frozen”  by  the  addition  of  exceaa 
acid  and  removal  of  tha  catalyst  by  filtration. 
Analysis  of  ouch  oguilibriua  mixtures  by  naans  of  RP 
MPLC  (sith  heptanesulfonate  in  nethanol/vator  as 
eluant)  has  given  information  about  tha  free  energy 

f f  tuttwti.  .tty-fema.  .Lte.  Anaasigz. 

Many  cobalt(lll)  coaplsxss  and  also  tha  trie  diaaina 
complexes  react  vary  fast  with  sulfide  ions  to  produce 
tha  sane  black  cobalt  sulfide  precipitate  and  an  amount 
of  heat.*  When  tha  reaction  takas  place  in  a  calori¬ 
meter  under  specified  conditions  it  is  possible  to 
obtain  f lllltMC&ll. w«  *»**• 
attached  a  microcomputer  to  an  Ut  precision  nlere- 
caloriaeter  and  used  this  equipment  to  study  the 
Cbbalt(UI)  syetema  mentioned  above,  and  four 
blit (2-amlneothyl ) ( )-amineprapyl )sulf ids lcabal t (111) 
itemer*. 

Tha  results  sill  Bo  discussed  in  the  paster. 

1.  *.-  Bagger ,  0*  Bang  and  f.  Waldbya, 

Astd  Chsn.  Stand.  &2S  US?*)  H« 
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INTERACTION  OP  VO{IV)  WITH  SOME  L- AMINO  ACIDS  IN  AQUEOUS  SOLUTION 
K.P.  Kariya  and  N.S.  Bhsve 

Chamiitry  Department,  Nagpur  University  Campus,  Nagpur  440010,  India 

The  interaction  between  VO(IV)  and  andno  acids  baa  become  of  con* 
aiderable  Interest  aa  coordination  phenomena,  as  modela  for  metal-protein 
reactions  and  aa  models  for  biological  systems. 

Present  paper  deals  with  the  equilibria  studies  between  VO(IV)  ions 
and  some  L- amino  acids  like  L- Aspartic  acid,  L- Cysteine,  L-Gtutaode  acid. 
L-Threonine,  L-Phenylalanine,  and  L- Histidine  in  aqueous  solution  for  the 
pH  range  2-11  at  29*  and  at  an  ionic  strength  of  D.15M  KNOj.  L-Aspartic 
•old  end  L-cysteins  forms  1:2  complex  while  L-Hlstidlne,  L- Phenylalanine, 
L-Glutamic  acid  and  L-Thronlne  forma  1:1  complex.  The  values  of  log  K  for 
VOQV)  chelates  srith  L-Glutamlc  add.  L- Threonine,  L-Histidine,  and  L- 
Phenylalanine  have  been  found  to  be  8.90,  8.06,  8.80  and  7.80  respectively. 
For  V0(IV)-L-Cytteine  and  V0(IV)-L-AsparUc  acid  cheiates  log  K,  and  log  K. 
values  have  been  found  to  be  3.10.  8.80  and  9.90.  5.13.  The  order  of  stabil¬ 
ity  is  found  to  be  L- Aspartic  mold  >  L- Cysteine  >  L-Histidine  >  L-Glutamic 
add  >  L- Threonine  >  L-Phenylalanine. 
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LIT  TICS  PROPERTIES  OF  CESIUM  HEXiOTLOBO THORIUM  (IV) 

I>«  Thalcur  and  Asad  n-floacadl 

Faculty  of  Science,  Garyouaie  Uni varsity, 

P.O.BOX: 9480  Benghazi,  Libya  (SPLAJ) 


Xbakur  and  oo-workara1**  have  proposed  an  empirical  form 
of  lattioe  energy  aquation  which  yields  reliable  values 
for  diatoaio,  polyatomic  and  complex  ionic  solids.  Lattioe 
energy  of  CSgthClg  oaloulated  using  the  same  procedure 
assuming  a  spherical  distribution  of  charge  about  the 
oomplax  anion  has  been  found  to  be  1355  kJ  mol"1.  The 
standard  heat  of  formation  of  the  oomplax  ion  in  the 
gaseous  state,  &b£  fh  o|~  (g)  oaloulated  mas  >1712  kJ  mol"1. 
The  tso  stage  ahlorlde-ion  affinity  for  thorium  tetrachloride 
and  the  hydrational  enthalpy  of  ThCl|"  (g)  oaloulated  sere 
>295  hi  mol"1  and  >937  kJ  mol"1  respectively.  The  sum  of 
first  through  fourth  ionisation  energies  of  thorium  cal¬ 
culated  sac  6970  kJ  mol"1  from  which  AhJ  Th**  (g)  ■ 

7568  kJ  mol"1.  Tha  metal-ligand  coordination  bond-energy 
(Th^*e—  Cl”)  saa  found  to  be  1310  kJ  mol”1.  The  above 
data  eon pare  sell  with  some  of  the  literature  values 
reported  earlier. 

1.  Xi.  Ihakur,  and  i.  K.  Sinha,  Indian  J.  Fume, a  40^1. 
ffiUU,  1977,  &  794. 

2.  L.  fhakur,  B.  B.  Sandsar  and  A.  X.  Sinha,  Indian  J. 

StBt ka  1979,  17d,  1. 


BEATS  OF  COMBUSTION  OF  SOME  THOHIUM  IE  CABBJCYLATBS 

Lr  Th^irnr.  ?.  Saber  and  Asad  EUHosaadi 
Faculty  of  Engineering,  University  of  Oaryounia, 

P.O.BOX:  9476,  Benghazi ,  LIBYA.  (SPLAJ) 

With  an  ionic  radius  of  0*99  1  sod  a  charge  of  4* 
thorium  (iv)  fulfils  the  optima  conditions  required  for 
high  coordination.  At  the  elution  stage,  oarboxylic  acids 
are  used  for  the  separation  of  thorium  from  other  elements. 
Thermodynamic  properties  of  thorium  oaxtoozylatee  offer  an 
interesting  field  for  investigation  in  view  of  the  use  of 
thorium  as  a  reactor  fuel  in  the  future  generation  of 
breeder  reactors.1  In  this  work  we  report  the  heats  of 
combustion  of  some  crystalline  thorium  dioarboxylates  using 
oxygen  bomb-calorimeter,  from  the  standard  heats  of  oom- 
bustion,  dHQ,  the  standard  heats  of  formation  of  the  crys¬ 
talline  ooapounda,  A  H^°(o),  have  been  calculated  using  the 
auxiliary  thermo ohealoal  data*  fable  below  lists  the  val¬ 
ues  with  their  limits  of  error  ia  eaoh  ease. 

Table 

Compounds  -4HQ  (keal  aol”1)  -4Hf°(o)Xcal  mol” 

TH<°^04)2.6H20  (o)  107*4  1  10  971.8  ±  20 

*h(C2°4)2.4H20  (o)  110*5  ±  10  832.1  1  20 

Th(CH202D4)*.5H20  (o)  529*7  ±  10  805.7  1  20 

The  standard  heats  of  formation  of  anhydrous  thorium  oxa¬ 
late  oaleulated  from  the  above  data  ia  -532.1  ±  20  Kcal 
mol'1!  She  compounds  were  prepared  from  Analaft*grade 
materials  and  purity  aaaaasad  from  alamaatal  analysis. 

1*  L.  Shakur,  A*  X.  Shakur  and  X.  V*  Ahmad,  Indian  J. 

Oban.  1980,  19  A,  793* 
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RE  ACTIO!  limn  X2  All  SOME  5 , 5-DIMKTHXLHIDARTOIH 
DERIVATIVES  MXTH  SULPHUR  AID/OR  SELEIIDH 

Franco  Crlstiani,  Fraocaaoo  A.  Davlllanova.  Angelo  Dias  and  Gaetano 
Varan! .  latituto  di  Ch  isles  Ganarala  Inorganlca  ad  Anallttca; 
Via  Oapadala  72,  09100  Cagliari,  ITALY 


In  thaaa  last  yaara,  wo  have  focused  our  interact  on  the  coor_ 
dlnatins  ability  of  aolaculaa  with  general  foraula: 


'\ 


=V 


R  *  H,  He,  It 

X  a  O,  S,  CH2,  M,  HHe,  HBt 


n  Y  .  S,  Se 

both  toward*  aolecular  iodine  and  toward*  acaaa  transition  setal  ions. 
Although  theae  Uganda  poaaeaa  aevaral  potentially  coordinating  c*n_ 
tree,  we  have  found  that  the  coord inativs  bond  occurs  only  thro_ 
ugh  Y,  whose  ability  in  oeerdlaatlng  depends  bath  on  X  and  R. 

The  X  donor  ability  has  been  nossursd  by  evaluating  the  atabi_ 
lity  constants  (K)  ef  the  reaotion 

l  ♦  1|  aa  LI] 

where  L  is  on*  of  the  above  eoieeulee.  Sy  changing  *,  X  and  Y,  the 
K  values  spread  over  a  aids  mugs,  thus  indicating  that  the  deterni_ 
nation  of  K  is  a  powerful  teat,  which  la  eleo  eble  to  enhance  snelT 
charge  chengee  an  T1.  Mare  recently,  we  have  Died  tMa  reaction  to 
neeaure  the  influence  on  T  ef  a  t swans  ring  condensed  with  the  above 
noleeulea*. 

How,  we  wish  to  uee  the  adduct  fometlon  with  X2  to  study  the 
doner  proportion  of  the  folleeinp  not sou  loot 

Ht/  Jm  T  ,  t  .  0,  1,  he 

II 

whtfi  two  t  and  t  era  present  as  ere -e  tons.  the  choice  or 

nelaottea  having  tea  netbyl  pegs  on  c<»)  as  nsee  i»  order  to  obtain 

COipOUMtl  All  |Hf  H>j|f  l 

Frelisinary  susriaints,  serried  out  an  eho  derivatives  of  hy 
dsntoin  eentaini*  ths  eae-etsaitl , «  .  fl.'l),  fl , 0),  “ 

(8 ,1)  and  («a ,  1),  MPb  shewn  tfett 
4)  only  sip  Man  bands  the  SUswIir  Mbit  . 

ID  % fee  are  ■etas  war  C(t)  las  batter  laner  than  um  ana  aaar  C(t), 

uMa  r**i  "  .  *  aigyrtiaii  "  ■ 

1.  f.A.twiikMMi  an*  q.dsraBi.  law^#^.  it.  ftW  it*)) 

2.  r.  Crlstiani,  r.JLlMUsmt,  i.Kan  5f  •.taraat.  J.C.t.Pe<tua  II, 
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TitSHMODimUlCS  Of  VANADIUM  COOHDIMATIOff 
COMPOUNDS 

S.M.Cheshnitskiy,  V.L.Soshevnilcov,  A  .A.  got  lav 
Institute  of  Cheaistry  of  Ural’s  Sciantific  Center, 

AS  USSR,  OSP-145,  Pervoaajskaja  8t,,  91 .Sverdlovsk, 

USSR 

Vanadiua  coordination  compounds  nave  a  number  of 
valuable  properties  ehlch  are  connected  with  the  natu¬ 
re  of  their  electronic  and  crystal  structure .  Vanada¬ 
tes  of  UVO^-type ,  the  basic  structural  eleaents  of 
shieh  are  chains  of  VO^-tetrshedra  connected  by  UOn-po- 
lyhedra,  are  of  particular  iatereat. 

In  the  present  study  the  heet  oepecity  of  ortfao- 
vanadatea  feVO^,  CrVO^  end  AIVO^  in  the  temperature  ra¬ 
nge  between  3  end  300K  ins  deterained  In  the  adiabatic 
cryostat.  On  the  Cp(*)  dependence  for  A1V04  a  Bhottkey 
enoaaly  sensed  by  the  presence  of  V*4  cent  ere  in  the 
eanple,  ehiah  km  fesaed  during  the  ayntheala  ef  the 
eonpouad  in  air.  wee  found.  Analysis  within  tbs  Units 
of  the  two- level  nodal  permits  to  evaluate  their  eon- 
cent rations.  On  the  0_{f)  dep—dewme  for  g#V04  there 
are  two  A  -peaks  with  sarins  at  15,7  sad  21,2,  and 
for  CrVO^  -  at  5G$  Ik  oauaed  by  magnetic  ordering  of 
fe+3  end  Cr+*  ions. 

By  the  drop-oalorinetry  aethod  the  aathalyy,  ehaa* 
ges  for  reaetiona  af  direct  synthwaia  ef 
cr,  Al)  from  oxides  * ere  aieeirreif  nflrftA  ntgft  flams 
rature  Salve-type  eefc>rinetej>  &fy  MlcuU- 

te  the  standard  enthalpies  of  fegsetlnn. 

Analysis  ef  different  ocotributtcas  to  the  t*h«- 
capacity  add  the  anthalplee  bffojeiidtiSU  ofctfceetW- 
ftidi  irniallfcli  ifi  iinnanirlrii  iiii 

^  w*  ' 
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comrarnoM  to  the  sttot  or  mxtL-mra  warn  iwtong  n  mtm- 

-DlTHIO£AUAMATE  COMPLEXES 

Mmiol  *-V-  llb«l>o  da  Silva.  Am  M.M.V.  Mil  and  C.  Pilcher 

Doper taoaato  de  Qulaica,  Faculdada  de  Clew  lei,  Univeriidade  do 
Porto,  4000  PORTO,  PORTOCAL 


Dialkyl-woniua  dielkyldithiocarbaoate  (*JW9)*(S.C«.)'  ere 
uaefol  ni|Hti  for  prbductof  note  ldlth  lor  ephejtefii  completes. 

Standard  ntkllplM  of  femption  of  lereral  diethyl— nn<ua 
dlalkyldlthlocart— tea  (eee  Table),  eere  decerhlMd  at  298.15  X, 
bp  aolution-reactloO  ealorioetry,  free  the  etrthelpy  of  reaction 

2R2«H(0*C82(f)  *  <I2SS2)*<82C*2)"(t) 

The  ntkalrlei  of  decoopoaition 


hr  hiah  feepMMiff1  >irrMo)«nrteorrp(  Meg  the  pr°~ 
*NU  of  de— pee  it  too  urtiiw)  Iff  M»e  imBjiwtty.  XhereeuUi 
lead  to  Me  Heal  Pit  eatkelpiee  e*  #«nnea;i*e  of  dlalkyldUhiooerba 
■ic  acida,  in  the  gaeeoue  phaee  {—table),  Mich  would  not  he 
poeaible  to  Obtiit  for  eoeboappmada  coetaieiat  the  me) 


ere  euMhle  ia  the 


•ttVCfelUie 

for  aetaMietkyi- 

wwa>  a*  #m~l) 


ft 
H* 
ieo-Fr 

lao-Me 


•MM  *  3.2 
-343.3  *  1.1 
-45S.2  t  3,1 
-44*.#  ft  3.1 


ra*  ■  c 


.4»ir*¥,r-’,vr 

-14.3  |  5.1 
-If. 4  *  3.1 
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THZ  ACTIVE  SITE  III  THE  CATEOW,  DIOXTCWIASES 


Department  of  Ch  ami  a  try,  University  of  Mineeeota,  207  Pta 
Southaaat ,  Minneapolis,  Ml  55455 


The  high-apis  ferric  center  la  the  active  site  la  involved  is 
neither  a  hem  coop  lex  nor  eg  iroe-sulfur  cluster  but  ie  coor¬ 
dinated  to  Uganda  on  the  polypeptide  chain.  These  sasyaea  and 
may  of  their  eoapleme  have  bean  studied  by  a  variety  of  epaetto- 
ecopic  mthoda  including  Hoasbauer,  XPE,  reopaanca  Rama*  MM.  and 
x-ray  absorption  spectroscopies,  together  they  provide  a  picture 
of  the  iron  active  aite  and  how  eohetretea  and  inhibitors  interact 
oith  it.  Gaoperieona  with  apathetic  Inorganic  eoapleme  hem  been 
essential  ter  developing  this  pie Cere. 

1.  t.  qm,  Jr..  Coord.  Chon.  Mr.  l*88v  »,  73-108. 

2.  V.  Qm,  Jr.,  tiochsa.  1983,  5,  187-199. 


the  catechol  dioaygoaaaca  are  iroa  eaayme  Which  catalyse  the 
oxidative  cleavage  of  cetechele  to  cia.cla- mcoelc  acide  with  the 
iacooporstim  of  the  eleaaota  ef  dioxygea. 1  •* 


...  -y;  >.  i  *  <?  ...  if:  ■*  ‘.Xv'Crt'm  A  ,'o9«s*  .}s  •:  * 
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PHDWLATE  VINUTIOMS  IN  COPPKS  ADD  ISOM  PROTEUS 
Joseph  W.  Pv r«*,b  and  Lnrwct  Qua,  Jr.k 

Departments  of  Choalstry,  Cornell  University*  ,  Ithaca,  haw  Tork 
1*853,  and  University  of  Minnesota*,  Minneapolis,  Minnesota  55455 


Resonance  laaaa  spectroscopy  has  provan  uaafnl  in  r scant  years 
as  a  proba  for  charge  transfar  transit loos.  Excitation  within  tha 
alactronlc  absorption  anvalopa  results  la  aahanea— «t  of  vibrational 
aodaa  assoc is tad  with  tha  ligand  raaponaihla  for  tha  charga  transfar. 
Matalloprotalns  containing  bound  tyroalnata  ara  particularly  a— nab la 
to  this  tachnlqua  a Inca  pfaanolata  to  natal  charga  transfar  transi¬ 
tions  ara  usually  found  la  tha  vlsihla  region  of  tha  apactrun  and 
enhancanant  factors  of  pfaanolata  vibrational  aodaa  ara  larga. 

Haaocyanln  and  tyros inasa  ara  blnuclaar  coppar  protaina  that 
bind  aolacular  oxygan.  Chanical  and  spactroocopic  studiaa  hava  elu- 
cldatad  such  of  tha  coordination  chaalatry  of  thaaa  coppar  ays t ana. 1 
Ona  as pact  of  tha  coordination  chaalatry  yat  to  bo  dotaraiaad  la  tha 
nature  of  tha  andoganoua  ligand.  8o loans  has  auggaotod  that  thin 
bridge  uav  ba  tyroslna  on  tha  basin  of  law  taapar stars  vlslbla  spec¬ 
troscopy.1  Resonance  laaaa  apsetra  of  aynthatic  Co-0  (pfaanolata) 
nodal  coup  lavas  hava  boon  stud  lad  to  aatva  as  a  basis  for  coupariaon 
with  thaaa  protaina. 

lbs  involv enact  of  pfaanolatoa  in  charga  transfar  transit Iona  is 
nanlfaatad  by  anhancanant  of  cbaractarlatlc  vibrations  at  ca.  1170, 
1270,  1500,  and  1800  carl.  Thaaa  vibrations  ara  associated  with 
pfaanolata  ring  deforaetion  nodes,  in  blandest  coppar  maplasaa  tha 
1270  cn-1  peak  la  shifted  to  ca.  1300  «**  with  isotopic 

afaifto  unequivocally  assign  lag  this  to  vco.  Iha  oboarvatioa  of  such 
a  value  for  tha  v«  nay  aorua  as  a  aarkar  for  bridging  ay  a  tans. 

Iron  tyroalnata  protaina  also  show  enhanced  vibrations  in  tha 
1100-1700  cn-1  ragion  typical  of  pfaanolata  ring  datamation  aodaa. 

Tha  low  frequency  ragion  haa  boon  loos  wall  characterised;  la  par- 
ticular,  various  tentative  assign aants  for  the  feature  near  570  cm'1 
have  boon  suggested.  >* 

la  order  to  aecertsla  the  nature  of  the  vibration,  the  nodal 
couponed  7a(aalan)0Cggq-4-CI)  baa  bean  studied  share  Mm  add 
p-craaolata  ligand  serves  as  a  nodal  for  tyroalnata.  Tha  coupler 
Indeed  eAlblta  a  peak  at  588  curl  uhlefa  can  bn  unsigned  to  Mm 
p-craaolata.  Polarisation  expert  east  a  show  that  Mm  peak  is  polar¬ 
ised,  as  la  found  la  Mm  protaina.  Isotopic  shifts  found  for  **le / 
’*»•  and  UO/MO  aabotltutian  and  ring  dost arat  ion  indicate  Ant  Mm 
vibration  can  ba  icctpil  an  prodaadaaatly  A*  to*  symetrlc  Htttch 
of  tyroolao  rather  than  on  Pa-0  strsuk. 
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Mich— 1  J.  jjMWgt*,  Randall  B.  Lauf f erb ,  Donald  M.  Kurtz ,  Jr.c 
and  Lavranca  Qua,  Jr.* 

Depart— nt  a  of  Chenistry ,  University  of  Ittana— ta*,  Mltmaapolla , 
Minna  sot  a  55*55 ,  Cornall  Univsrsity" ,  Ithaca,  lw  fork  1*853,  and 
Iowa  Scata  Univsrsityc,  data,  low  50000,  01* 


Tha  blnuclaar  iron  alta  of  tha  respiratory  procala  ha— - 
rythrln  has  bssn  charactarlsad  hy  a  variety  of  apactroacoplc  tach- 
nlquas  —  —11  —  x-ray  crystallography . 1  Th— a  studl—  ha—  prl- 
— rily  focuaad  on  ozy ha— rythrln  and  tha  various  — t  for—  to 
ravaal  —  — ti—  alta  uhlch  cons  lata  of  t—  hl^Mpla  farrlc  csn- 
tara  la  a  confaclal  hloctahadron.  Tha  two  irons  axa  strongly  antl- 
farro— gnatlcally  conplad  and  brldgad  hy  —  on  group  and  two  car- 
boxylatas  froa  gluts— to  and  aspartate.  Tha  r— afnlng  coordiaa- 
tlon  altas  ara  occuplsd  by  ft—  h  1st  Id  la— ,  with  tha  sixth  alts 
available  for  tha  binding  of  oxygon  and  othar  Uganda.  It  la  also 
posalbla  to  prapara  ninad-ua 1— t  Fe(ItI)-Fe(II)  far—  of  tha  pro- 
tain  ahlch  azhiblt  m  signals  with  g-— 1— a  *3,  Indicating  tha 
paralatanca  of  tha  antlf arro— gsst tc  —tiling  In  tha—  at——.1*1 
Whether  tha  cl— tar  at  rue  turn  re— tea  la  daoayha— rythrln  (Fa (II)- 
Pa(IX)  state)  la  not  hoc—  pr— tly.  Decant  18*18  data  Indicate 
that  tha  iroo-lroa  dlatanca  la  abort ar  la  tin  daoay  font  ho— r, 
tha  tanparatura  dap— d— t  agpaar—  of  tha  Da-Da  vector  suggests 
tha  1— a  of  tha  o—  bridge.1 

Ha  report  the  oboorvatl—  of  para— gnatlcally  ahlftad  raoon- 
aacaa  In  tha  Ml  M  ap— tra  af  haaatytbrla.  it— nan— a  due  ta 
hlatldl—  M's  c—  be  a— gal— tally  asstgnrd  d—  ta  thalr  — 1— at 
each— —ability.  Dr—  tha  alanmd  laatroplc  ahlfta  and  thalr 
taaparatura  dapaadohea,  —  c—  oh— in  I— ighta  into  tha  ligand 
anvlraa—nta  and  —  gaatlc  prapartlaa  of  tha  it—  e— tara  In  all 
thr—  oxidation  at—. 


1. 

2. 

3. 

*. 
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REDOX  REACTIONS  IN  AQUEOUS  SYSTEMS  CONTAINING 
IRON  CHELATE  COMPOUNDS,  DYES  AND  NAM 

Karuko  Tanaka  and  Raita  Tasaauahi 

Inorganic  Chemistry  Lab. ,  The  Institute  of  Physical  and 
Chemical  Research,  Wako-ahi,  Saitama,  3S1  Japan 


In  microbial  fuel  calls,  the  electron  transfer  from 
microorganisms  to  electrode  is  performed  with  the  aid  of 
redox  mediators (1) .  Several  kinds  of  dyes (2)  and  Pe(III) 
chelate  compounds (3)  have  been  found  to  be  effective  medi¬ 
ators  in  microbial  fuel  cells;  especially  Fa (XXX)  chelate 
compounds  worked  effectively  in  the  presence  of  a  small 
amount  of  thionine{4) .  The  purpose  Of  this  study  is  to  get 
an  information  concerning  the  reduction  mechanism  of  medi¬ 
ators  by  microorganisms  and  coupled  reaction  mediator 
mechanisms  of  Fe(XXX)  chelate  compounds  and  thionina. 

Assisting  that  the  redox  activity  of  microorganisms  is 
attributed  to  the  HAD*7NAM  couple,  we  studied  the  reduction 
rates  of  thionina  and  Fe( III) ROTA  by  NAM  in  pH  7.0  phos¬ 
phate  buffer  solutions  using  speetrophotonetrlc  and  polaro- 
grephlc  methods. 

The  reduction  rate  of  thionina  by  NAM  obeyed  the  first 
order  kinetics  with  respect  to  the  concentration  of  thionina 
and  NAM.  The  reduction  rate  of  Fe(XXX)EDXA  by  ttUW  was 
found  to  be  vary  slow,  but  it  was  accelerated  by  the  addi¬ 
tion  of  a  small  amount  of  diaphorase.  The  reduction  rate 
of  thionina  by  MAM  in  the  presence  of  FetXIDEDTA,  and  (hat 
of  re  (III)  EOT*  by  NAM  in  the  presence  of  thionina  were 
determined  end  discus sad  with  the  knowledge  of  the  above 
reactions  and  electron  transfer  rate  constants  of  oxidised 
thionina/FetXl) EDTA  end  reduced  thionlne/FeCXXDECVA  redox 
couple. 


1.  H.  P.  Besnetto,  a.  L.  Stirling,  K.  Tanaka,  end  c.  A.  Vega, 
Biotechnol.  Bloeng.,  25,  (1M3),  559. 

2.  8,  D.  Roller,  h.  P.  Bennetts,  a.  m.  oelaay,  J.  >.  Mason, 
j.  L.  Stirling,  C.  P.  Thurston*  in  preparation. 

3.  K.  Tanaka,  e*  A.  Vega  and  t.  Tsmmnuehi,  Bioelectro  chi. 
Bioenergetles,  in  print. 

4.  K.  Tanaka,  o.  A.  Vega  and  R.  Tamemushi,  ibid. 
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SYNTHESIS  AND  PROPERTIES  OF  HEXANUCLEAR  Fe/Se/SR-CLUSTERS 
AND  THE  X-RAY  STRUCTURE  OF  [FesSevOMe),]*- 

Henry  Strodeit,'  Bernt  Krebs  and  figlid  HmM 

Anorganisch-Chemisches  Institut  der  Universitft  MOnrter 
Corrensstr.  H,  D-MOO  MOnster,  Federal  Republic  of  Germany 


Different  procedures  have  been  developed  for  the  preparation  of 
[Fe*5s(SR)*]4“  cl  sters  .  Hare  we  report  on  analogous  [Fe«Ses(SR)>]*- 
complexes  (R  =  l  >,  CHsPh)  which  can  be  synthesised  according  to  the  di- 
chalcogenide  method  ’■*  by  using  NasSes  instead  of  NasSst 

6  Fe(SR)»  ♦  6  NasSes - >  Na^FesSes(SR)i]  ♦  7  RSSR  ♦  2  NaSR  ♦  3  NatSe. 

From  the  deep-brown  MeOH/DMF  solutions  die  hesanuclear  anions  were 
precipitated  as  black  crystalline  compounds  CEtaNCHaPh)sCFe*Ses(SMe)s]  (1) 
and  OEt«NWFe*S#t(SCH«Ph)»]  (2),  respectively. 

X  crystallizes  in  the  monocHnic  space  group  P2i/c  with  0  formula  wits 
per  "unit  cell.  In  the  crystal  .isolated  [PesSes<SMe)s]**  anions  (see  Figure) 
are  separated  by  EtsNCHsPh  cations.  The  structural  characteristics  of  the 
[FesSes]*"  core  are  closely  related  to  those  el  the  sulfur-containing  deri¬ 
vatives  though  the  expected  differences  are  obvious.  The  six  tetrahedraliy 
coordinated  Fe  atoms  form  a  planar  arrangement  defining  a  central  square 
as  well  as  two  triangles.  The  metal  atoms  of  the  square  are  surrounded 
exclusively  by  Se  atoms  while  a  thiolate-S  atom  is  located  within  the  coor¬ 
dination  sphere  of  each  of  the  two  remaining  Fe  atoms. 

Seienide  is  present  in  three 
different  bridging  modest  as 
pi  p*  and  p«  -Se.  The 
Fe-Fe  and  Fe-Se  distances 
(mean  values  at  the  present 
state  of  refinement:  2.79 
and  2.37  X,  respectively) 
are  significantly  larger 
than  die  corresponding  ones 
in  the  sulfur  analogs. 

The  'H  NMR  spectra  of  [Fe«Xt(SR)t]**  complexes  show  larger  down- 
field  shifts  for  protons  attached  to  o -carbon  atoms  for  X  *  Se  than  for  X 
*  5,  probably  indicating  higher  paramagnetism  of  the  selenium  compounds. 

3/3e  replacement,  also  known  for  CFeiXt]**  and  [Fe«X«]**  cores 1 2 3 ,  is  of 
biochemical  interest  as  biologically  active  selenium  homo  logs  of  certain 
Fe/S  enzymes  have  bean  synthesized  *. 


1.  G.  Henkel,  H.  Strasdsit  and  R.  Krebs,  Angew.  Chem.,  Int.  Ed.  Engl. 
1W2,  Ji,  201 1  Angew.  Chem.,  Suppi.  1912, 1*9. 

2.  H.  Strasdett,  B.  Krete  end  G.  Henhei,  foorg.  Chem.,  in  press. 

3.  G.  Christou,  M.  Sabat,  3. A.  Ibers  and  R.H.  Helm,  Inorg.  Chem.  19*2, 
I i,  SMI. 

*.  kT  S.  Hagen,  A.D.  Vetson  and  R.H.  Halm,  3.  Am.  chem.  See.  1913, 
103.  3903. 

3.  TSt  Berg  and  RJ1.  Helm  In  "bon- Sulfur  Proteins"*  T.G.  Spiro,  Ed.| 
WMeyi  New  York,  19*2*  Chapter  1. 

0.  T.C.  Stadtman,  Science  197».  1*3.  M3. 
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THE  SYNTHESIS,  STRUCTURE  AND  SPECTROSCOPIC  PROPERTIES 
OF  A  NIXED  LIGAND  **-0X0  IRON(UI)  DINER 


Ray  J.  Butcher.  N.V.  Walker.  E.  Sinn.  C.J.  O'Connor,  and  W.H.  Reiff 

Chemistry  Departments,  Howard  University,  Washington,  D.C..  20059; 
University  of  Virginia,  Charlottesville,  VA  22901;  University  of  New  Orleans, 
New  Orleans,  LA;  Northeastern  University,  Boston,  HA. 


The  synthesis,  structure,  magnetism  and  Nfissbauer  spectroscopy  of  a 
novel  mixed  ligand  **-oxo  dimer  of  lron(m)  wilt  be  presented.  The  title 
complex  was  obtained  from  the  reaction  of  iron(lll)  chloride,  salicylal- 
dehvde  and  2-aminoethylpiperasine  and  has  the  formula; 
[Fe{CTHaOt)(C,8HiT0Ns)J|0.  Both  halves  of  the  dimer  are  related  by  a  crys¬ 
tallographic  2-fold  axis  passing  through  the  oxygen  bridge.  The  coordina¬ 
tion  shell  about  each  iron  atom  is  completed  by  two  oxygen  donors  from  a 
selicytaldehyde  moiety,  an  oxygen  and  two  nitrogen  donor  from  an  N-2- 
aminoetbylpiperazinesaUcylaldimine  moiety  and  the  p-oxygen  atom.  Vari¬ 
able  temperature  magnetic  and  Nossbauer  data  have  been  obtained  for 
this  compound  and  will  be  discussed  in  terms  of  the  structure  as  deter¬ 
mined  by  X-ray  diffraction. 
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METAL-l’HIOL ATE  COMPLEXES  I  MODELS  FOR  METAL-CYSTEINE 
COORDINATION  IN  MET ALLOP ROTEI NS 

Stephen  A.  Koch* ana  Michelle  Millar 

Department  of  Chemistry,  State  University  of  New  York  at 
Stony  Brook,  Stony  Brook,  N.Y.  USA  11794!  Departaent  of 
Chemistry,  New  York  University,  New  York,  N.Y.  USA  10003 


Metal-cyateine  coordination  Is  a  common  ligation 
mode  in  a  wide  range  of  metalloprotelns .  The  synthesis 
and  structural  characterization  of  thiolate  complexes  of 
Fe,  Co,  Mo,  Cu  and  Ni  will  be  presented.  Particular 
emphasis  will  be  given  to  the  use  of  sterically  hindered 
thiolate  ligands  to  control  the  coordination  geometry  at 
the  metal  center  and  to  the  use  of  methods  to  inhibit 
auto  redox  reactions  (i.e.  Hn  ♦  RS~  «  Hn“*  ♦  1/2  RSSR>. 
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CHEMICAL  PROPERTIES  AMD  REDOX  REACTIONS  OF 
BACTERIAL  PROTEINS  CONTAINING  LARGE  IRON  CLUSTERS 

Gerald  D.  Watt 

Charles  P.  Kettering  Reaearch  Laboratory,  Tallow  Springe,  Ohio 
USA  45387 


Iron  la  an  essential  element  In  aetabollc  reactions.  In  many 
enzymes  single  Iron  stows  function  as  electron  transfer  centers 
but  in  the  Iron-sulfur  redox  proteins  2Fa ,  2S,  3Fe,  3S  and  4Pe,  4S 
clusters  act  as  electron  transfer  centers.  Recently  we  bare  des¬ 
cribed  a  protein  isolated  fron  the  bacterium  Atotobacter  vlnalandil 
which  contains  heae  and  2000-4000  Fe  atone  In  a  tightly bound  core 
in  the  center  of  the  protein  shell.  The  slwilarlty  of  this  protein, 
to  Kaanallaa  ferritin  (an  Iron  storage  protein)  has  been  discussed. 
The  aost  notable  difference  between  ferritin  and  the  newly  dis¬ 
covered  protein  Is  the  presence  of  baas  In  the  letter  and  its 
ability  to  undergo  reversible  redox  reactions  Involving  each  Fe 
atoa  In  the  core.  Each  Fe3+  in  the  core  rapidly  accepts  an  electron 
at  -440  ov  without  losing  Fe2+  after  reaction.  The  protein  is  thus 
able  to  store  2000-4000  a/mole  and  at  a  later  tins  transfer  then 
to  other  electron  transfer  reagents.  Ms  have  studied  the  redox 
properties  of  both  the  bene  and  the  core  Fe  atone  along  with  nag- 
netlc  properties  of  the  core  Fe  atons.  The  Moaabsuer  spectra  of 
the  core  Fe  atons  have  bean  determined  at  various  states  of  reduc¬ 
tion  and  will  be  discussed  in  terns  of  Fe  valence  state  and  possible 
structures  present. 

1.  E.I.  Stlefel  and  G.D.  Watt.  Mature,  279  <1  (1979) 
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RESONANCE  RAMAN  SPECTROSCOPIC  STUDIES  OP  THE  U -OXO- BRIDGED 
BINU CLEAR  IRON  CENTER  IN  OXTHBKBRTTHRIN  AND  IN  THE  MODEL  COMPLEX, 
tFs,0(o-Phsn) » (H.0) . 1 (NO, ) » • 5H|0 . 

Andrew  E.  Shi— k«,  Jeffrey  S.  Plovnan,  Joann  Sander s-Loehr, 

Thoaaa  M.  Loehr ,  Cynthia  K.  Schauar,  and  Oru  P.  Anderson. 

Dapartaant  of  Cheaietry  A  Blochaalcal  Sciences,  Oregon  Graduate 
Canter,  Beaverton,  OR  97006  (AES,  JEP  6  TKL) ;  Dapartaant  of 
Chaalstry,  Portland  State  Onlvaralty,  Portland,  OR  97207  (JSL);  end 
Dapartaant  of  Chaalstry,  Colorado  State  University,  Fort  Collins, 

CO  80323  (CKS  &  OPA). 


Oxyhaaarythrin  (oxyHr),  the  respiratory  protein  of  the  aarlne 
slpunculld,  Fhascolonsls  gouldll,  was  Invest Iga tad  by  resonance 
Raasn  spectroscopy.  The  presence  of  a  u-oxo-brldged  blnuclear  iron 
canter  was  established  by  locating  v^—^CFe-O-Fa)  at  486  ca_1  using 
UV-escitstlon.  In  H,**0,  this  frequency  shifts  to  475  ca-1.  The 
aagnltude  of  this  shift  Is  slallar  to  that  Observed  for  other  y-oxo- 
brldgad  Fe(III)-protelns,  such  as  ribonucleotide  reductase  [1]  and 
several  eat  Sr' a  [2].  The  eahenceasnt  profile  for  this  node  in  oxyHr 
aerial sea  at  >360  an,  suggesting  that  the  strong  absorption  band  In 
this  region  has  considerable  ono  ♦  Fe(III)  charge  transfer  character. 
The  asyesMtrlc  Fe-O-Fe  vibration  has  been  observnd  for  the  first 
tine  In  these  blnuclear  iron  proteins,  also  using  UT-oacltatlon.  in 
oxyHr,  thin  nods  is  nt  737  cr1  and  Shifts  by  >40  carl  to  lonsr 
energy  In  0-18  water. 


tie  have  structurally  characterised  the  p-oxo-brldged  Fe(III)  com¬ 
plexes  with  o-pbenanthrollne.  tFe,0(phea) ,  (H*0)  ,  }X* .  Tin  NO,"  salt 
crystallise#  la  space  group  PI  (Z>2)  with  £  •  13.828  A,  h  •  13.122  A, 
c  «  13.890  A,  a  ■  84.44*,  8  *  64.99*,  sad  y  “  68.46*.  Thin  conplsx 
has  Fe-O-Fe  bond  lengths  typical  of  oxo-brldged  dinars  [3],  sad 
shows  s  bridge  angle  of  155.1*.  Vibrational  and  electronic  spectros¬ 
copic  studios  on  this  couples  have  shown  that  it  is  aa  excellent 
nodal  for  the  RR  spectral  date  obtained  on  the  blnuclear  iron  pro¬ 
teins.  As  with  tbs  proteins,  strong  resonance  snhsncsncnt  hen  bean 
observed  for  (Fe-O-Fe)  at  395  en“*  (390  caT*  la  Ht‘*0).  The 
aayaaatrlc  vibration  of  the  Fe-O-Fe  cluster  wee  recorded  both  la  the 
ir-epectrun,  where  the  absorption  is  strong,  and  la  the  Renan  spec¬ 
tra,  where  the  Intensity  is  weak,  hat  with  nearly  coincident  values 
of  827  car1  (786  cn_1  la  Thus,  the  RR  behavior  of  the  n-ono- 

bridged  blnuclear  Iren  proteins  can  be  appropriately  nodal ed  by  the 
biaeclear  iron  conp lanes  containing  a  single 


(1]  B.N.  Sjbberg,  T.M.  Loehr,  6  J.  Sander s-Loehr,  21. 

96  (19t3). 

(2)  S.M.  Freier,  L.L.  Duff,  D.P.  fhrlver,  6  X.M.  Riots,  Arch.  81o- 


(3] 


ckn.  Rdoehrs.  203.  469  (1980) 

7X  ThSh“».»r%h7, 


D.A.  Powers,  J.A,  Pat  eons,  6  H.J. 
Jg,  3314  (1981). 
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SULFIDE  DERIVATIVES  OF  THE  BINUCLEAR  IRON  SITE  OF  HEMERYTHRIN 
AT  BOTH  NET  AND  SEMI -NET  OXIDATION  LEVELS.  EVIDENCE  FOR 
REPLACEMENT  OF  THE  u-OXO  BRIDGE  BY  SULFIDE 

Gudrun  S.  Lukat.t  Donald  M.  Kurtz, _Jr.  Andrew  K.  Sh1emke,§  Thoms 
M.  Loehr,^  and  Joann  Sanders-Loohr" 

tlowa  State  University,  Ames,  Iowa,  USA  SOOll,  §Oregon  Graduate 
Center,  Beaverton,  Oregon,  USA  97006  and  Portland  State  University, 
Portland,  Oregon,  USA  97207. 

Preparation  and  characterization  of  sulfide  derivatives  of  the 
non-heme  Iron,  oxygen-carrying  protein,  hemerythrin  (Hr)  at  both  met 
a ad  semi -met  oxidation  levels  are  reported.  A  combination  of 
Nossbauer,  EPR,  UV-vIs,  resonance  Raman  and  analytical  data  are 
consistent  with  replacement  of  the  p-oxo  bridge  between  the  Irons 
with  a  single  sulfide.1*2  NetsulfldeHr  can  be  prepared  only  via 
oxidation  of  seml-metsulfideHr.  Under  anaerobic  conditions 
met sulfide Hr  Is  stable  for  at  least  several  hours  at  room  temperature 
and  much  longer  at  4*C.  Under  anaerobic  conditions  metsulfldeNr 
slowly  decomposes  to  the  semi-met  oxidation  level.  Diet  this 
decomposition  is  Initiated  by  attack  of  Or  at  Iron  Is  suggested  by 
experiments  In  which  a  large  excess  of  N«~  causes  conversion  of 
met sulfide Hr  to  semi -metazIdeHr  as  judged  by  UV-vIs  and  EPR 
spectroscopy.  Under  aerobic  conditions  the  product  of  mtCsulfldoMr 
decomposition  Is  mtHr  and  no  EPR  spectrum  Is  observed  during  this 
transformation.  Unlike  met  and  semi -met Hr,  the  sulf IdeHrs  da  mot 
form  anion  adducts.  This  result  can  be  rationalised  on  the  basis  of 
sterlc  and  electronic  changes  at  the  Iron  site  upon  replacement  of 
a  u-oxo  by  a  p-sulfitfe  bridge.  Our  results  support  the  idea  that 
a  u-oxo  bridge  persists  at  the  iron  site  of  seari-metHr  In  the  ahaahce 
of  sulfide  but  that  It  is  mere  labile  In  the  eead-eiet  farm.  Qer  mark 
demonstrates  that  a  stable  Iron-sulfur  cantor  can  exist  la  a  pretotx 
without  thlolato  ligation  to  iron  and  relent  the  possibility  that 
such  centers  naturally  occur  in  as  yet  undiscovered  proftoiftt. 


1.  0.  M.  Kurtz,  Jr.,  J.  T.  Sage,  M.  Hendrlch,  P.  6. 


S.  Luket,  J.  Biol.  Cham.  V 


Qli  Wt  MM 

963.  m. 


and  6. 


2.  6.  S*  Lukat,  D.  N.  Kartx,  Jr.,  ft.  k.  Shiemke*  t 
Joann  Sen4»rt-lp**r,  submitted  far  publication 
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X-RAY  STRUCTURE  OT  CIS-OICHLONO  BIS(OLYCYL  LEUCINE  NftWL  ESTER) 
PLATINUN( II) .ANTITUMOR  ACTIVITY  CI#-PLATIMM(II)  WITH  PKPTIOK 
■8TXRS  AM)  CIS-PALLADIIN(II)  WITH f( -ANINOACIDS  CHLORIDE  COMPLEXES. 

NAMML  CASTILLO  and  ELIAS  RAMIREZ 

Departaaento  da  Quisles  Inorgdnlce  y  Qenerml. 

Faeultad  da  Quia lea.  Un i vara 1 dad  da  Savilla. Spain. 


Introduction 

In  racant  years  there  haa  baan  conaldarabia  intaraat  in  Pt(II)  and 
Pd(II)  coaplexaa  that  ahov  antituaor  activity  (1,2)  but  thara  ara 
few  papara  an  antituaor  activity  of  tha  Pt-peptlde  coaplexesO). 

Wa  now  report  our  otudiaa  of  tha  antituaor  activity  of  tha  follo¬ 
wing  compounds: 

CIS-PdCl2(glyOCl)8(I) ,CIS-PtCl2(gly-IauOMe)2(II)  and 

CIS-PtCl2(gly-gluOMa )2( III ) 

on  Ehrlich  aocitaa  and  Leukaemia  L-1210. 


Exparlaantal 

Tha  conplaxao  w ara  praparad  in  our  Chealatry  laboratoriaa  (4,5)and 
they  vara  charactarlaad  by  chaaical  anal ya la, mo locular  weight  datar- 
nlnation  and  l.r.  and  lH-nar  apactroacopy. 

X-ray  analysis 

Wars  report  hare  on  tha  crystalline  structure  of  the  (II)  coaplax, 
darivad  from  a  X-ray  single  crystal  structure  analysis. 


Antituaor  activity 

We  first  deterained  tha  level  of  tha  coaplexes  which  would  be  to¬ 
lerated  by  the  aicas  (!£„  doses)  and  than  whathar  below  these  le¬ 
vels  .they  would  inhibit  tne  growth  of  transplantable  tu— ora  in 
these  animals.  Tha  testa  ware  with  Ehrlich  ascltas  and  Laukaaaia 
L-1210. 


Tha  results  showed  that  tha  activity  of  (I)  coaplax  is  leap  than 
(II)  and  (III)  coaplexaa. 

Tha  structural  features  of  those  coaplexaa  sill  be  discussed  and 
correlated  to  their  antituaor  activity. 
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CHEMISTRY  OF  MODEL  NUCLEOBASE  COMPLEXES  OF  CISPLATIN 

Rut  Beyerle-Pfntir,  Bernhard  Lipperc.  Gabriele  Raudaschl, 
Helmut  SchBllhom,  and  Ulf  The  wait 

Anorganiach-Cheaiaohee  Institut,  Technische  Universit&t 
MUnchen ,  8046  Garching,  and 

Sektion  filr  Rttatgen-  und  Blektronenbeugung,  Oniversitat 
Ulm,  7900  01m,  F.R.G. 


The  paper  will  focus  on  structural,  spectroscopic, 
and  reactivity  aspects  of  three  groups  of  compounds  of 
ci8-(HH,);>Pt(II),  and  their  possible  relevance  to  the 
mode  of^action  of  platinum  antitumor  agents. 

(1)  N1  Binding  to  6-0xopurines. 

Complexes  of  cis-(HH3)2Pt(II)  with  7 , 9-dime thylgua- 
nine  and  7 , 9-dime thylhjpoxan thine  with  Ft  coordina¬ 
tion  through  II  have  been  prepared  and  the  basicity 
of  06  has  been  assessed  by  use  of  potentlometric  pH 
titration  and  reaction  with  additional  cis-Pt(II) 
and  heterometals. 

(2)  Reaction  Products  from  the  Treatment  of  Kucleobase 
Complexes  with  Cyanide. 

The  study  of  the  solution  behavior  of  model  nucleo- 
baae  (B)  complexes  of  the_type  cis-tlH^JpPtB.B,  in 
the  presence  of  excess  CK“  may  provide 3an  explana¬ 
tion  for  the  inability  to  completely  remove  Cispla- 
tin  from  ERA  by  CH-treatment. Reaction  products  ob¬ 
tained  from  solutions  containing  nucleobase  com¬ 
plexes  and  OS'*  have  been  isolated  and  characterised. 

(3)  Diplatinum(III)  Complexes  of  1-Methyluxmcil. 

A  series  of  dinuclsar  Ft (III)  complexes  [X(RH,)oPt- 
(l-MetfLFt(ra*)oI]W»  containing  bridging  uradif 
ligandain  headstall  and  head-head  arrangement  and 
a  variety  of  dif ferent  axial  ligands  X  and  Y,  have 
been  prepared,  structurally  characterized,  and 
studied,  in  solution* 
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INTERACTION  OF  FLAT I BUM ( II )  COMPOUNDS  WITH  DMA  AND  DRA-FRAQMENTS 

Jan  Beedijk,  Anne  Marie  J.  Fichtinger-Sehepman, 

Jeroen  h.J.  den  Hartog  and  Johann! a  L.  van  der  Veer 

Department  of  Chemistry,  State  University  Leiden,  Gorlaeus 
Laboratories,  P.0.  Box  9502,  2300  RA  Leiden,  the  Netherlands 


Cis-diaasninedichloroplatinum(II)  and  several  analogues  are  in 
frequent  use  as  cytostatic  compounds.  Reaction  of  such  compounds 
with  DMA  is  believed  to  be  the  main  cause  of  the  cytostatic  proper¬ 
ties1  at  the  cellular  level.  Binding  of  the  platinum  compounds  (or 
their  hydrolysis  products )  is  known  to  take  place  mainly  at  the 
guanine-87  atoms  of  the  DNA.  Because  the  active  Pt  compounds  have 
two  potential  binding  sites,  the  reaction  with  DHA  occurs 
potentially  into  two  steps.  Recent  work  has  made  clear  that  also  the 
second  step  is  likely  to  be  a  binding  to  a  (second)  guanine-87  atom 
on  the  same  DJIA  strand2. 

Biochemical  evidence  is  available  that  chelation  of  the  cis-Pt 
compounds  to  adjacent  guanine  pairs  in  DNA  is  frequently  occurring, 
although  binding  to  fragments  with  an  intermediate  base  cannot  be 
excluded3.  Our  present  research  is  directed  toward  the  study  of  the 
distortion  in  the  DHA,  after  reaction  with  cis-Pt  compounds,  and  the 
influence  of  neighbouring  bases  on  the  structure  of  the  DHA  adduct, 
with  special  attention  to  changes  in  the  H-bondiag  pattern. 

When  salmon  sperm  ORA  is  treated  with  cis-Pt  compounds  and 
afterwards  analyzed  using  enzymatic  digestion,  KPLC  and  MR,  we  have 
found  that  the  major  product  ia  a  chelate  of  structure  ois-PttnQpG) 
in  which  two  guanine  87  atoms  from  neighbouring  bases  are  binding  to 
a  cis-Pt  group.  Minor  products  are  found  to  be  cis-Pt(nAnQ)  and  pro¬ 
ducts  containing  trinucleotides . 

Binding  of  cis-Pt  to  trinucleotides  QpXpQ  (X«C,A)  indicates 
that  in  all  cases  chelation  occurs  through  the  HT  guanine  atoms.  In 
the  case  of  pGpOpG,  however,  cis-Pt  coordinates  mainly  to  two 
adjacent  guanines .  These  results  suggest  that  chelation  through  both 
neighbouring  guanines,  and  through  guanines  separated  by  a  third 
bate  can  indeed  occur.  When  a  neighbouring  guanine  ie  available, 
however,  this  chelation  is  more  frequently  occurring. 

Binding  of  sig-Pt(Rl|)jCl}  to  a  deeamucleotlde  TCTCOOtCT- 
results  in  a  similar  chelate  with  binding  through  the  guaniae-87  Pt- 
binding,  results  in  couplets  formation  of  a  double  helix  (as  in  the 
esse  when  the  free  decanucleotides  are  added  together),  with  a 
decreased  melting  temperature  and  a  significant  distortion  In  the 
central  part  of  the  duplex,  ae  revealed  by  proton  MR  studies  in  DjO 
and  H2O. 

1.  S.J.  Lippard,  Science,  (1983),  1075-1062  and  references 
cited. 

2.  A.T.H.  Msroelis  and  3.  Reedijk,  Reel.  Trsv.  Chia.  Faye-Baa, 

102  0983),  121. 

1.  J.  Brower,  P.  van  de  Putt#,  A.M.J ,  Ficktiagar- Sc hennas  and 
i.  Reedijk,  Pros.  MU.  tend.  Be.  (USA),  JJ  (1981),  7010. 
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Ru(XXX)  AMD  RhUXX)  PERCHLORATE  COMPLEXES  QV  MAIMS  AMD 
PYRZMXDINE  BASES 

Bader  Taattl  Shay  and  Aimed  Qaffuri 

university  college  of  Eel  moo#  Department  of  Chemistry, 
Oamania  University,  Hyderabad-500  007  11®  XA 


In tar action  of  M(C104)3,  (.where  H*  Ru(XXX)  or 
RhlXXXQvlth  purine  and  pyrimidine  bUM  in  aqueous  or 
aqueous  methanolic  solution  resulted  in  the  formation  of 
nautrel  or  cationic  complexes.  Conductivity  data  indi¬ 
cate  that  these  complexes  are  1(3  or  1*2  electrolytes 
except  adenine  complexes  of  ttu(XXX)  or  Rh(XXX)  and  thy¬ 
mine  complex  of  Rh(XXX)  which  are  non-electrolytes. 

These  complexes  are  characterised  by  elemental  analysis# 
ir.  nmr  and  electronic  spectra. 

The  presence  of  uni dentate  coordinated  perchloratee 
in  the  adenine  complexes  end  Rb(XXX)  thymine  complex  Is 
exhibited  by  a  triply  split-* »  and  V,  modes.  In  the 
oese  of  guanine,  hypoxanthine,  cytosine,  uracil  and  thy¬ 
mine  complexes,  the  presence  of  exclusively  ionic  per¬ 
chlorates  Is  indicated  by  a  single  peak  for*  3  and* 4 
modes  of  perchlorate  which  are  the  fundamental  vibra¬ 
tions  of  this  group*,  4*  Rest  of  the  complexes  exhibit 
the  presence  of  both  ionic  and  coordinated  perchlorates. 
The  electronic  spectral  data  exhibit  the  d-d  transition 
and  the  LMCT  bands  that  are  in  good  agreement  with  the 
tentative  geometry  proposed  for  tlw  complexes.  The  ir 
and  the  aer  spectre  of  the  complexes  indicate  that  the 
soft  platinum  group  metal  ions  preferentially  coordinate 
to  the  purine  bases  through  *,  and  the  oyrtmldine  bases 
tbfOMb  K*.  Za  aeoe  of  the  purine  oesiplemes  the  ligand 
coordinates  through  0*0  oxygen  or  the  W*  nitrogen  which 
is  in  accordance  with  our  previous  finding#* 

1.  B.J.  Hathaway  and  A. ».  Under  hill, 

J,  Cham,  foe.,  1911*  3091* 

2*  A.B.Wlhaedan  end  ».A.*rauee, 

Xnerp.  Cham.,  IMS,  4,  404. 


„  1970,  42#  1938. 
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PLATINUM  GROUP  METAL  COMPLEXES  OV  HTPOXAHTHXKE  MS) 
GUANZNZ 

Badir  T.  Xhm.  tnim  Mehmood,  Attar  All  6  Mural!  Mohan 

University  Collage  of  Science,  Department  of  Chemistry, 
Osmanla  University,  Hynlerabed-500  007  INDIA, 


interaction  of  MCI,  (>l  »Ra(IXX),  *h(XXX)  end  Xrduj 
dichlorotetrakisdlmethyisulphoxlderuthenlua(XX)  end1  hex- 
aauineruthenlum(XXX)  chloride  with  guanine  U-W. 
purine)  and  hypoxan thine  (6-OH  purine)  gave  different 
complexes  depending  on  the  pH  of  the  solution  as  well  as 
the  starting  material. 

In  hypoxan thine  ooraplexes  of  Hu(XXX)  and  XrtXXX), 
the  ligand  acts  as  a  monodantate  ligand,  the  site  pf 
metal  binding  being  N-  of  the  lmidasole  ring,  whereas 
in  Ru(XX)  and  fth(XXX)  complexes,  It  ants  as  e  bridging 
bldentate  ligand  coordinating  through  »j  and  Mj. 

In  addle  madlun  guanine  Is  orotonatad  at  N,  and  _ 
the  site  of  metal  QtoiUX).  Xu (XXX),  *h(XXX)  and  tr(IXl)J 
binding  la  NL  whereas,  in  basic  medium  M-  and  the  en¬ 
cyclic  oxygen  (C,eo)  Is  aim  lneoieed  In  ooordlnetlon 
forming  a  bldentate  chelate. 

Guanine  fails  to  react  with  on  eon- 

trary  to  bypoxaabhina,  that  interacts  "”  ******** 
ruthenium(XXX)  or  chloropen  teaeina  ruthenlfrtttt) 
replacing  one  neepnia  or  ghlcride'  Ua  Item  *» 
nation  sphere  of  the  metal  Ion.  iuusTir  ne  sgparmit 

findings  here  bean  substantiated  by  elmasntsl  tmalyet  s, 
conductivity  data,  ir,  m r  and  electrode  spaetra. 
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MOQH,  C0MPUD0C8  or  PALLAOIUMOO  ARD  PtAlWUN(B)  WTH  a^-DUOTHYL-  1- 
(4,.B,-DMETHYi/-r-maMnrru  musau  as  mnna  Atm-ruuouR  drugs 

Nitvananda  ggfrg  and  Durgadaa  Muktajo 

Dtputnmt  of  Chemistry,  Calcutta  Unhmttjr,  Calcutta  TQOOOA,  India. 

Tha  promising  anti-tumour  activity  uhd|  boom  Cla  pktlnumfll)  nor 
plexsa  baa  baan  tha  major  factor  In  cumulating  viabla  raaaarcb  in  the 
design  of  "modal  complexes"  which  could  ndndo  tha  interaction  a t  metal 
ioni  with  DNA.  As  a  part  of  our  programme1,  this  communication  reports 
the  synthesis  and  spectroscopies*  characterization  of  twelve  pew  Pd(ll) 
and  Pt(D)  complexes  with  the  title  ligand*  (L). 

^•CHa 


M-Pd.  x«a,  Sr.  j.scr.»q*Ro*  aoh. 
p  susoeptlMHty  msanimwis  at  *8«C 


AS  the  complexes  analysed  as  WJU  (MaPd,  Red,  Sr.  t  SCR,  N0»,  WO*  ao*. 
JtBQc  M«Pt,  XrnOL  Br.  SCR.  NO^  ecd  proved  to  he  ntm-OtectrOMaa 
(4<H  ohm',om*raole~1  eg  in  SrtMUtthe  diemagnetlsm  ftftbe 

Inter/Intra  IgflM  treadAttan^  JW^ lp»aotra^<I^^J|!rinS^W^ho^toetom» 
centered' etth  thet  sf  theM^^^mA^pdho  auheeoihe  tstu^fiev  CmrtdS^ated 
SmTlKiirfr  and  *!■«'  Stm  mi  (A, 

and  »|AaCe»  gsui>>).  ■  '  • '  •  ' 


I.  Saha.  K„  D. 


Miff 

P*h>  IHRi  flMSRfppi 


t.SfciSf, 
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CQDUDU1IQI  Of  THB  AD8XHB  WITH  CIS-DICHLOROBIS- 
(DmRHTL8ULfaZIia)PLA9Zra(II)  IV  wso 

I.  I.  Volchanakora.  I.  X.  Maldanarioh,  L.  I.  Budarin 

fha  L.  ▼.  PisarshaTSky  Inatituta  of  Fhysleal  Chsnistry 
of  tha  Ukrainian  SSR  Aoadany  of  Soianeas(  Proapaet 
Xauki ,  31,  252028  Eiar  (UBSB) 


Tha  raaotlons  of  adanlaa  (Ad)  with  platinum  cosh 
pounds  ara  of  lntarast  for  biology  and  pnamaoology  in 
■odalling  tha  posaibla  typas  of  lntaraoilon  of  antitu- 
■or  platinun  coatplaxaa  with  mtolaio  aoida  and  thalr  no- 
nonario  fragnants« 

Tha  conplsxation  of  id  with  ola-PtCl*(lHBO)e  in 
1XB0  was  atudlad  by  spaotrophotonatrlo  and  oonduotonat- 
rio  taohnlquas.  0?  apaotra  and  conductivity  for  tha  so¬ 
lutions  wars  measured  at  eonatant  natal  and  Increasing 
ligand  ooncantratlans .  Spaotral  bands  ladnoad  by  *  -  Jr, 
3t~  ^transitions  for  Ad  and  by  d  -  d  transitions  for 
tha  natal  wars  analysad. 

Tha  dapandanoa  of  tha  optloal  danalty  of  aolution 
on  a  ligand-natal  ratio  indioataa  to  tha  untaraotion 
of  oonpoaonta  to  civa  2»1,  1«1,  1t2,  1*3  and  1i4  stabla 
Pt-Ad  ooaplaxaa.  fha  foxnation  of  tha  2t1  Pt-Ad  oosmlax 
laada  to  a  shift  of  absorption  nawinan  for  Ad  to  a  long 
wars  ragion  by  900  on  •  With  lnoraasing  tha  aonibar  of 
ooordinate  Ad  noleenlos,  a  long  wars  shift  value  deo- 
raaaaa.  lor  tha  1*1  and  1 >2  oonplaras  it  is  500  on 
and  for  1i3  and  tha  1 <4  oonplaras  only  100  on  .  Whan 


Tha  raaotion  batwaan  ois-PtCl 
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MECHANISM  OF  ACTION  OF  PLATINUM* I*)  ANTITUMOR  AGENTS 

J.  F.  Vollano,  E.  E.  Blatter,  R.  E.  Brandon 
and  J.  C.  Dabrowlak 

Department  of  Chemistry,  Syracuse  University, 
Syracuse,  New  York  13210 


The  platlnum(IV)  complex  cls-trans-cls 
Pt( IV) ( (CH3)2CHMH2)2  (OHjgCl 2 -  CHIP,  1,  Vs  currently 
undergoing  clinical  trials  In  the  United  States  as  a  potential 
second  generation  analogue  of  els  dlehlorodlammlne  platlnum(II), 
CDDP,  2.  Mechanistic  studies  orTT  have  Indicated  that  the  com¬ 
pound  Is  capable  of  cleaving  ONA.1  We  have  found  that  reaction 
of  2  with  excess  H2O2  to  produce  the  ammonia  analogue  of  1 
yields  a  pale  yellow  crystalline  solid,  3,  containing  a  hydrogen 
peroxide  moiety  (1r,  860  car1,  0-0  str).  Spin  trapping  ex¬ 
periments  with  PBN  In  water  revealed  that  thermal  decomposition  of 
3  results  In  the  production  of  hydroxyl  radical  (g,  2.005;  A(H), 
3.66;  A(N),  15.96)  and  a  bright  yellow  solid,  4.  Subsequent 
analysis  Identified  4  as  cls-trans-cls  Pt(IV)(NH3)o- 
(0H)?Cl2  (1r:  3520  car1,  WTslrj  33Ta«-I,  Pt-Cl  str. 

Pt-195  nmr:  ,  885  ppm;  jW5pt-I4p,  194  Hz).  Incubation  of 
PH2-DNA  (37*C;  Orug/ONA,  4;  20  mM  TRIS-NO3;  pH,  8.0)  with 
1,  3  and  4  followed  by  agarose  gel  electrophoresis  and 
ethldlm  bromide  staining  showed  that  of  the  three  compounds  only 
3  can  cleave  ONA.  Unaltered  electrophoretic  mobilities  of  Form  I, 
covalently  closed  circular.  Form  II,  open  circular,  and  Form  III, 
linear  PM2-0NA  in  the  gel  matrix  further  suggests  that  none  of  the 
compounds  bind  to  ONA.  X-Ray  crystallographic  analysis  of  3  to 
determine  the  disposition  of  the  peroxide  moiety,  ultimately 
revealed  a  hydrogen  peroxide  molecule  symmetrically  bridged,  via 
hydrogen  bonding,  between  two  cls-trans-cls  Pt(IV)- 
( NH3) 2(0*1) 2CI 2  units  In  the  crystal  lattice.  The  above  obser¬ 
vations  strongly  suggest  that  neither  ONA  cleavage  nor  ONA  binding 
(without  reduction  to  Pt(I!})  have  Important  roles  in  the 
mechanism  of  action  of  the  platlnua(IV)  based  antltuaor  agents. 


1.  S.  Mong,  P.  C.  Eubanks,  A.  W.  Prestayko  and  S.  T.  Crooke, 
Biochemistry.  1982,  21,  3174. 
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REACTIONS  OF  FUNCTIONAL  MAIN  GROUP  ELEMENT 
AND  ORGANIC  COMPOUNDS  UITH  TR I METAL  CLUSTERS 

Heinrich  Vahrenkamp 

Institut  fOr  Anorganlsche  und  Analytlsche  Chemle,  UniversitSt 
Freiburg,  Albertstr.  21,  D  -  7600  Freiburg,  Germany 


Three  possible  entries  to  the  chemistry  of  new  Ma  cluster  deriva¬ 
tives  will  be  dealt  with: 

1.  Capping. 

The  preferred  formation  of  Ma(C0)a(u3-L)  systems  allows  to  pre¬ 
dict  many  RuCoa(C0)#L  compounds  with  four-electron  ligands  L  to 
be  generated  from  RuCoa(C0)11  and  appropriate  precursors  of  RN, 
RP,  RAs,  Ca,  C„,  and  CN  units.  Likewise,  starting  from  Rua(C0)la, 
six-electron  ligands  L  have  to  be  Introduced  to  form  Rua(CO)«L, 
which  has  been  attempted  with  C=C,  C=N,  and  C3P  containing 
precursors, 

2.  Reactions  of  anionic  clusters. 

By  our  cluster  construction  procedures  we  have  obtained  several 
hydrldo  metal  clustars.  We  have  started  to  investigate  the  reac¬ 
tions  of  these  or  their  anions  with  cationic  main  group  element 
compounds  or  molecular  main  group  element  halides.  First  results 
will  be  reported. 

3.  Substitution  with  functional  ligands. 

It  is  easy  to  Introduce  functional  AsMeaX  ligands  with  As-N, 

As-O,  and  As-Mln  units  into  trimetal  clusters.  The  reactive 
substitution  derivatives  can  be  converted  to  polycyclic  and  cage 
compounds  built  from  metal  and  arsenic  units. 
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STRUCTURAL  NOMENCLATURE  FOR  COORDINATION  COMPOUNDS 
T.  E.  Sloan  and  D.  H.  Busch 

Chemical  Abstracts  Service,  P.O.  Box  3012,  Columbus,  Ohio  43210 
and  The  Ohio  State  University,  Department  of  Chemistry,  140  Nest 
Eighteenth  Avenue,  Columbus,  Ohio  43210. 


A  topologically  exact  notation  for  coordination  compounds  that 
contain  ambidentate  and  flexidentate  ligands  was  proposed  in  1978. 1 
This  notation  introduced  the  k  (kappa)  ligating  atom  indicator  and 
illustrated  its  use  for  complex  ligands  in  mononuclear  coordination 
compounds .  The  k  notation  is  extended  to  polynuclear  noncluster  com¬ 
plexes,  and  principles  for  numbering  central  metal  atoms  in  poly¬ 
nuclear  noncluster  complexes  are  presented.  Examples  are  provided 
to  illustrate  the  use  of  central  atom  numbering  with  the  k  coordina¬ 
tion  indicator  and  with  bridging  ligands,  and  to  designate  the  struc¬ 
ture  of  unsymsMtrical  polynuclear  complexes.  A  superscript  multi¬ 
plier  is  used  with  the  k,  e.g. ,  tc*C,  to  provide  an  economical  but 
exact  structural  coordination  name.  The  bridged  metal  atoms  arc  in¬ 
dicated  by  m:n,  or  m:n:p. 


Example:2 


fH, 

CHj-C-CH} 


CHj^C-CHj 
CH, 

U-  [1 , 2-Bis(t  rif  luoromethyl )  -1 , 2-ethenediy  1  -l*Cl :  2k  C2)  -■ 
pentacarbonyl  -Ik  2C,  2k  2C,  3ioC-bis-u-  (1,1  -dimethyl  ethane* 
thiolato-1 :  3kS,  2 :  3k  S) -y,-(l,l  -dimethylethanethiolato— 
1:2:3k5)- (3(n2)-l, 1,1, 4,4, 4-hexafluoro-2-butyne)  tri¬ 
iridium- 1,2  (Ir-Xr) 


1.  Sloan,  T.  E.  and  Busch,  D.  H.  Xnorg.  Chm. ,  1978,  17,  2043. 

2.  Devil lers,  J.i  de  Montauxon,  D.  i  end  Poilblanc,  R.  Anpew. 
Chm*  Int.  Ed.  Sngl.  ,  1981,  20,  287. 


NEW  CLUSTERS  Of  Nt  w  v 

„  Rafi0QVu,  Hans  Hachqenei 
^£Li£QgUe,  Rama«n  Baaog 

,„w.  f«  c"" 

0.7500  Karl**uhe»  FW*  _ — - — - - — 1 


*  "  ”  ”  ,  pph  to  fora  an  unknown 

»tci2  »•«“  ■«"  pw“lSl"*’  ^  cxu  .  ,lxM.  „r  t»  w~‘“ 

—*  ‘ft"  «.  — 1 *— 

* 
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SYNTHESIS,  MULTINUCUAg  M  STUDIES,  AMD  STEREOCHEMICAL 
CONSEQUENCES  OF  CHELATED,  BRIDGING  PHOSPHINO-PHOSPHIDO  LIGANDS 

Devon  U.  KhI,  bktrt  Glasar ,  Dennis  J.  founts,  Hobart  D.  Wald, 
ISBtC  CT  SXluccl,  and  Loren  Chan 


Department  of  Chavlatry ,  Tha  Ohio  Stata  University,  Columbua,  Ohio, 

USA  432 10 

Tertiary-secondary  dlphosphlne  Uganda  of  Cha  type  R,PCH,CH,- 
CH,P(Ph)H  provlda  rational  and  eontrollad  route*  to  phoaphldo- 
bridgad  blaataUlc  complexes.  Tha  lB,  *»P{‘H),  and  ,,*Pt{'H}  NMR 
data  on  a  aarlaa  of  phoaphido-brldged  dlplatlnua(II)  and  dipalla- 
dlua(II)  coaplaxaa  and  tha  cryatal  and  aolacular  structures  of  two 
phoaphldo-brldgad  platlnua(II)  dlaara  will  be  raported.  The  coe>- 
p°und<ri -(PtCHPhP(CHi)iP(CfH,,)i}  J ,  waa  synthesised  froa  PtCl,- 
{Ph  (H  )w!h,CH,CH,P(C,H i ,) •)  In  THE  and  cryatalllaed  froa  dlchloro- 
aathano  ethanol  aa  chiral  cryatal*  belonging  to  the  orthorhoablc 
apace  group  DJ-P2,2|2|.  Tha  atructura  waa  rafinad  to  an  1  Index  on 
F  of  0.027  for  4647  obe erred  reflection*  (F,*>  3[o(F«*)J  and  368 
variable*.  By  uaa  of  the  B1  jvoat  aethod ,  the  data  cryatal  waa  found 
to  have  the  )-abeoluce  configuration.  The  two  non bonded  plat- 

lnua  atoaa  (Ft**»Pt  *  3.3434(5)  A)  are  bridged  by  two  phoaphldo 
group*,  the  tetra-a tonic  cor*  It  bent  (dihedral  angle  ■ 

19.1(2)°) ,  and  tha  two  phenyl  group*  are  eia  .  The  atructura  of  tha 
corresponding  aaao  coaplax  waa  rafinad  to  an  K  index  on  F  of  0.026 
for  4385  observed  reflection*  (F,*  >  3[«|F,')])  and  227  variable*. 

In  tha  naao -dlplatlnun  conplex,  two  nonbondad  platlnua  atone 
(Pt**»Pt  •  3.5771(2)  A)  ar«  bridged  by  two  phoaphldo  groupa,  the 
tatra-atonlc  core  1*  planar,  and  tha  two  phenyl  groups  are  trans . 

In  a  comparison  of  phoaphldo-brldgad  Pt(IX)  and  Fd(II)  dinars  dif- 
ferlng  In  core  ga one  try,  tha  *  *F  chanical  shift  of  tha  phoaphldo 
P-aton  la  shifted  -22  to  -41  ppa  In  the  planar  dlaataraonar  tit-a- 
irLm  tha  corresponding  bent-core  1  sonars,  Tha  magnitudes  of  sane 
"P(*H}  and  **,Ft(,H)  NMR  coupling  constants  (a.g>,  ,J.p-up' » 

,JPt-P»  *J»t-Pt ' 1  ‘Wan  >  4#  i)  *Ppa*r  to  be  sensitive *tovth* 
planar-/bant-cora  sMnochamnrtry.  Conparlsons  of  tha  *  ‘P{  ‘HJ  data 
between  analogous  Ft(II)  and  M(II)  complexes,  as  wall  aa  with  tha 
planar  Pt,(ti-PPh,),  cor*  In  other  complexes,  will  be  presented. 

In  an  attempt  to  prepare  a  different  type  of  phoaphldo-brldgad 
bimetallic  complex,  treatment  of  cobaltacone,  Co(Cp)*,  with  two 
equivalents  of  secondary  phosphines  (e.t. ,  Ih«FH,  Et ,FH,  PhMePU, 
(C,H,,),PH  or  Me,  PH)  leads  to  the  dicobalt  complaxe*  CpCo(*-PR,) 

CoCp,  which  contain  Co -Co  bond* .  Analogously,  on*  equivalent  of  the 
dl-oecomdary  phosphine*  FhHF(CE,)_F8Fh  (n  «  2,3)  produce  similar  di¬ 
cobalt  coaplexas  in  which  tha  bridging  phoaphldo  groupa  art  linked 
id*  the  (CH*).  chain.  Sulfur  dioxide  breaks  tha  Co-Co  bond  In  both 
types  of  complex**  (1.*..  CpCo(*-Pt,)«CoCp  and  CpCo (p-FhF (£»,)„ FFh-*)- 
CoCp),  wharaaa  HBF,  solutions  and  electrochemical  studies  show  dif- 
farant  behavior  batwean  the  two  types  of  phosphldo  Uganda.  Proton 
sad  P-31  NNK  stwdla*  will  be  correlated  with  X-ray  (true rural  results 
on  tha  dicobale  complexes. 
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COPPER  COMPLEXES  WITH  PEHTA-ATOMIC  HETEROCYCLIC  LIGANDS 
CONTAINING  NITROGEN, OXYGEN  AND  SULPHUR. 

Carla  Caulettl .Claudio  Furlani  and  Luisa  Sestlli 

Dipartimento  di  Chialca,  University  "La  Saplensa"  di 
Roma,  Italia. 


Ligands  of  general  formula: 


y-t 


NH 


X  -  NH,  S 
Y  -  NH,  0,  S 


are  of  great  Interest  in  the  chemistry  of  coordination 
compounds. In  fact  in  the  complexes  these  ligands  nay  act 
or  as  neutral  molecules  or  as  anions,  having  lost  an  hy_ 
drogen.  Furthermore  they  possess  in  both  formes  more  than 
one  donor  atoms, having  therefore  the  possibility  of  being 
mono-  or  polydentate  in  the  complexes. In  the  latter  case 
then  they  may  give  rise  or  to  a  chelate  structure,  each 
ligand  molecule  being  coordinated  to  only  one  metal  atom, 
or  to  a  polynuclear  structure,  in  which  the  ligand  is 
bridging  between  two  metal  ions  . 

With  the  aim  of  performing  an  extended  investigation 
on  the  coordinating  properties  of  several  transition  met_ 
als  towards  these  ligands,  we  started  with  the  prepara_ 
tion  and  characterisation  of  copper  complexes. 

The  compounds  were  synthesised  in  non-aqueoua  media 
and  were  not  soluble  in  the  most  common  organic  solvent. 
They  were  characterised  by  means  of  elemental  analysis, 
solid  state  UV-vis.  and  IR  spectroscopy .magnetic  measur 
ements  and,  in  case  of  the  compound  with  X  -  Y  -  S,  also 
gas-phase  uv  photoelectron  spectroscopy .The  results  ob_ 
talned  Indicated  that  in  all  the  complexes  copper  is  pre 
sent  as  Cu(I),  with  sp  hybridisation  giving  rise  to  olig 
omeric  units.  For  the  ligands  with  X  •  Y  *  s  and  X  »  Ml, 

Y  *  8  this  unit  is  represented  by  the  formulafC^MLHUA, 
(A  -  p- to  1  ueneu l phonate  anion),  where  the  anion  VactTe 
bldentate  whilst  the  neutral  molecule  LH  acts  as  aonoden 
tats.  The  ligand  with  x  ■  S,  Y  «  WN  hydrolyses  upon  coor 
dination  giving  rise  to  the  complex  containing  the  anion 
of  the  ligand  with  X  •  3,  Y  -  0.  The  resulting  compound 
has  formula  fCu.LJA  ,  m  which  the  ligand  sxhists  only 
in  the  anionic  bioentate  forms. 
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STRUCTURAL  STUD! SB  OF  DIMBRIC(y-THIOLATO  }OXOTtnK£TO(  V)  COMPLEXES 


Joanne  M.  Ball,  P.  Michael  Booraan  and  John  F. 

University  of  Calgary,  Calgary,  Albarta,  Canada  T2*  lib 


There  haa  been  ertenalre  recent  Internet  in  the  chsa&stry  of 
aetal  thiolate  ccagdexea,  aa  a  raault  of  the  recognition  of  the  im¬ 
portance  of  theae  epaciaa  in  biological  aysteaa.  We  hare  bean  in¬ 
teracted  in  the  etructurea  of  u-thiolato  tungsten  ccaqilexei  and  the 
perturbations  to  theae  structures ,  and  probably  to  their  reectlvi- 
tiee,  cauaed  by  terminal  oxo  Uganda. 

Wo  now  report  the  preparation  and  cryetallogrnphic  etructurea 
of  the  coupounda  tPhi,P][Cl20W(y-Cl)(y-8Ih)2  W0C12],  (1),  and  [PheAa] 
tCl20W(p-Cl)(w-S(p-tolyl))2  WOClj],  (2). 

Theae  atructuraa  will  be  conparad  in  detail  with  [nu,P]tCl20W 
(|i-Cl)(|H31Bu>2  WOCI2I1,  (3)  and  [(BjCJBtjJOIto  (p-Cl)(p-ePh)2  NcO 
(S2CISt2)l2,  (5).  In  general  the  atructuraa  are  found  to  have  a 
greatly  distorted  confaclal  bloctahedral  arrangeaunt.  The  presence 
of  wary  long  M-Clbr  bonds  (<vfi.6u)  relative  to  W-Clt  bonds  (‘'-2.37a), 
however,  allows  for  an  alternative  description  of  the  structures , 
newly  that  the  eonplenes  consist  of  two  distorted  square  pyramidal 
species  titering  an  edge  with  the  y-Cl  ion  loosely  coordinated  to 
both  W  a tons. 

Two  types  of  geonetry  are  found  at  the  y-8R  atone,  «e  and  aa- 


ApA. 

ee  aa 

A  discussion  of  the  prefer snee  for  the  aa  configuration,  which  would 
not  be  axpactad  to  be  aa  stable  aa  the  m  fora,  on  aterlc  grounds, 
will  be  presented. 

1.  V.D.  Patel,  FJI,  Boornan,  K.A.  Karr,  and  K.J .  Mcynlban,  Inorg. 
Chen.,  1962.  &.  1383. 

2.  0.  Bun  say,  J.B.  Bnenark,  J.l,  Oeldar ,  K.  Xaneno 
Bawton,  J.  Usa-Coamon  Met.,  1977,  2&.  101. 
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MOLECULAR  STRUCTURE  AMD  CHEMICAL  REACTIVITY  OF 
RUTHENIUM  COMPLEXES 


Andreas  Ludi 

Institut  fiir  Anorganische  Chemia,  Universitat  Bern, 
CH-3000  Bern  9,  Switzerland. 


The  results  of  a  comprehensive  study  of  the  self  ex¬ 
change  reaction 

*Ru<H20)g+  ♦  Ru(H20)|+  i  *Ru(HaO)^+  +  Ru(H20)g+ 

are  presented  and  discussed  in  terms  of  the  Marcus  ap¬ 
proach.  The  investigation  of  this  unique  low-spin  d*-d5 
couple  among  transition  metal  aqua  ions  comprises  the  de¬ 
termination  of  the  crystal  and  molecular  structures  for 
both  aqua  salts,  the  normal  coordinate  analysis  of  the 
infrared  and  Raman  spectra  of  the  hydrated  ions,  and  the 
measurement  of  the  water  exchange  Kinetics  based  on  1*0- 
NMR  data.  170-  and  "Ru-MMR  spectroscopy  is  employed  to 
directly  determine  the  self  exchange  ratal  K  ■  44 
The  structural  and  Kinetic  data  of  the  aqua  ion  are  com¬ 
pared  to  the  analogous  properties  of  the  ruthenium  am- 
mine  complexes. 

Solid  salts  of  Ru(KjO) g+  are  demonstrated  to  be  very 
versatile  reagents  in  synthetic  coordination  chemistry 
affording  facile  and  efficient  preparative  routes  to  a 
wide  variety  of  classical  complexes  as  well  as  organo- 
ruthenium  compounds. 


SOI 
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ELECTROCHEMISTRY  AND  ORGANOMKTAUJC  RADICALS 

B.A.  Ntnyinin,  P.M.  linltn.  C.  Amilert,  and  J.K.  Kochi 
Department  of  Chemistry,  Indiana  University,  Bloomington,  IN  47400 


Tba  un  of  transient  electrochemical  techniques  aa  a  toot  (or  the 
atudjr  of  organometelUc  and  catalytic  reactions  wilt  be  presented.  Tba 
ligand  substitution  kinatiea  of  a  aoriaa  at  carbonyimanganase  cation  radi¬ 
oala  MaCpMn(C0)tLf  with  L>3-  and  4-suboUtoted  pyridine  Uganda  are 
measured  for  a  Variety  of  phoephtne  nucleophiles  N  of  differing  at  eric  and 
electronic  propertiea.  Tba  unified  free  energy  rolaltnnghip  ia  abown  for 
the  flrat  time  to  accommodate  all  the  exioRdra  rate  data,  if  the  ateric 
effect  ia  evaluated  by  Toiman'a  cone  anglea  for  the  phosphines.  and  tba 
electronic  effects  are  evaluated  by  the  aeid-baae  rlianniation  conatanta  of 
the  pyridine  Uganda  and  the  pheapbina  nuoteepbUea.  The  range  of 
see  on  4- order  raU  oonaUnta  k,  for  Ugand  substitution  at  MeCplfaiCCO)^ 
extends  eser  four  deeadea  from  3.0  to  8x10*  M",a_l.  Tba  measurement  of 
tba  fast  rates  of  ligand  substitution  by  transient  electrochemical  tech¬ 
niques  ia  baaed  on  the  aural  elsctrocatelyeis  at  the  neutral  precursor 
MeCp!fo(C0)aL  in  the  preeonoe  of  added  pboapbiae  nucleophiles.  The 
analysis  of  the  electrochemical  kinetics  for  this  mechanism  by  Feldb erg's 
method  for  tba  computer  sbnuloUon  of  the  cyclic  eottasnmograrwa  and  by 
Saeeant'a  adimonaiooal  evaluation  of  tba  CV  peak  currents  is  described  in 
detail.  Quantitative  eleotroehendeal  methods  can  also  be  applied  to  the 
reduction  of  oarbenytruetale  to  formylmotata  end  hydridometel  intermedi- 
etea  and  finally  to  mathytmetaloarboayts. 
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ORGANIC  REACTIONS  OR  TRISBIPTRIDTLTITANIUM(O) 
Alberto  Tlonlnl  and  Anna  M.  Giuliani 

C.N.R.,  I.T.S.E.,  Araa  dalla  Ricsrca  di  Rom,  Caaalla 
Poatala  10,  00016  Montarotondo  Stasions,  Rom,  Italy 


Ti(bpy)  (bpy*^^))  ia  a  wall -known  compound,  first 
Mda  by  Hersog  afiar  the  reaction! 

2  Li^bpy  ♦  TiCl^  ♦  bpy  -S»  Ti(bpy)^  ♦  k  LiCl 

It  is  a  dlaMgnetic,  wary  air-aansitlva,  thermally 
atabls,  blua,  crystallina  aolid,  to  which  a  aonoaarlc 
octahedral  ( V  , )  molecular  structure  can  ba  assigned. 

Ha  have  found  (UV,  XH  NMR)  that  Ti(bpy)  in  solution 
Mntains  the  sane  solacular  structure  as  in  tha  aolid 
and  it  ia  stable  in  wall  deareated  dry  solvents* 

Although  potentially  capable  of  a  very  Interesting 
chemistry,  as  tha  metal  is  in  a  low  oxidation  state 
(formally  aero),  it  has  not  been  studied  ao  far*  In  the 
course  of  a  research  project  on  the  use  of  coordination 
compounds  for  organic  syntheses,  we  have  recently  fo¬ 
cussed  our  attention  on  the  reactions  of  Ti(bpy)  with 
suitable  eleettophiles;  some  preliminary  results^are 
summarised  here  (reaction  products  with  benxophenone 
<1,  #gCO)  and  tetracyanoethylene  (2,  TCNE) : 

(1)  Ti(bpy)  ♦  h  #’CQ  ■■■>  Tibpy(#gC0)^  ♦  2  bpy 

Evidence  has  been  obtained  that  the  benxophenone  in 
the  final  product  has  been  reduced  to  pinecol. 

(2)  Ti(bpy)  ♦  TCNE  —mm  ti(bpy>2TCNE  ♦  bpy 

The  reaction  product  can  be  further  transformed  by  tre- 
atment  with  an  oxidising  proton  aeurce  (0#/Hj0  or 
(CtigMOg),  to  tho  ionic  epee  ice  [Ti  (bpy  )t  o£*faiCn  WiHf. 

The  onion  Cn  N?Hf  bee  been  fully  ebereeterlsed  (  'h  end 
®C  NMR,  IR  and  Mas  spectrum  of  the  conjugated  neutral 
eeid  Cn  MtM}),  and  it  bee  been  Identified  so  the  1,1,- 
2,b,9,9-hexacyane-3-aamine~pentadlenides 

Rose ties  p redacts  of  ether  electrophiles  with  Tihpy. 
or  with  the  analog  Ti(phen).  (phens^-phenantroline)  * 
will  he  presented  end  discutfeed . 
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A  PUISE-RAOIOLYSIS  STUDY  OF  TRANS-DIAQUA- , 

TRAMS- AQUAHYPQOXO-  AND  TRANS- DIHYDROXO- 
( 1 , A, S, 1 1 - TETRAA2ACVCLOTETRADECAME )CHRONIUN( I II ) . 

Cwvneth  N.  Word  end  Ole  Nensted 

Department  I,  Inorganic  Chemistry,  H.C.Rrsted  Institute, 
University  of  Copenhagen,  0K-2100  Copenhagen  0,  Denmark; 

Pa  lie  Pagsberg,  Anne  Nielsen  and  Eva  Floryan-Levborg, 
Chemistry  Department,  Rise  National  Laboratory, 

DK-AOOO  Koskllde,  Deneark. 


Reaction  of  hydroxyl  radicals  with  the  title 
complexes  leads  to  the  stepwise  formation  of  lnter- 
eedlates  in  which  the  eetal  center  Is  oxidized.  The 
reactant  complexes  are  finally  regenerated  so  that 
the  overall  process  is  the  catalysis  by  the  Cr(III) 
complexes  of  the  disproportionation  of  oxygen  species 
which  are  partly  derived  fro*  coordinated  water. 

Rate  constants  for  the  Individual  steps  will  be  In¬ 
cluded  in  a  description  of  the  overall  mechanism. 
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GAS  PHASE  OXIDATION  (V  TRANSITION  METAL  CARBONTL  ANIONS 
Kelley  Lana,  Larry  Sallana,  Robert  R.  Squires 
Purdua  University,  Hast  Lafayatca,  Indiana,  USA  *7907 


The  (a*  phase  reactions  between  aavaral  transition  aatal  carbonyl 
anions  M(00)n~  (M-Fs,  Cr ,  Mo.  Co,  Ha;  n«A,  5)  and  dioxygan  have  been 
investigated  in  a  {loving  afterglow  apparatus  at  300K.  Extensive 
oxidation  of  the  natal  occurs  with  accompanying  dacarbonylatlon  to 
yield  a  variety  of  novel  natal  oxldas  and  dioxygan  duster  anions 
M(C0)n0a~,  n-O-4,  sr*l-6  .  Binolecular  reaction  rates  and  primary 
product  dlatrlbutlons  have  bean  determined  in  order  to  characterise 
the  conplex  oxidation  aachanlaaa .  Por  lnatance,  while  no  at  of  the 
primary  oxidation  product  ions  from  Fa (CO)*-  are  rapidly  converted 
in  subsequent  Oj-collisiona  to  the  observed  terminal  ions  Fe02~, 
FeOj'  and  FaO*~  (eq.  1),  the  Fa  (CO JjOj"  anion  appears  to  be  rela¬ 
tively  unreactlve  even  in  the  presence  of  relatively  high  flows  of 
02  reactant - 

Fe02', 

Fn03", 

Fe04", 
Fe(C0)302~ 


(1) 


Fe(CO),  +  0 


231»  Fe(C0)-0~ 
-i9i*Fe(CO)30  ,  Fa(C0)202 


} 


Furthermore,  the  hundred-fold  greater  reaction_ratas  measured  for 
the  17-electron  metal  anions  Fe(00)*~,  Cr  (CO) j-  and  Mo(C0)j  rela¬ 
tive  to  those  for  the  18-elactron  species  Co(C0)*~  and  Mn(CO) j  il¬ 
lustrate  the  radical  naturs  of  these  oxidations. 

Enactions  of  several  of  tha  aatal  oxlds  anions  with  selected 
neutral  molecules  are  also  described. 
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KINETIC  STUDIES  OF  TRJS  {  4,4,4- TR1FLU0R0-1-PHENYL-1.3-BUTANED10NAT0) 
RUTHENIUM(HI)  REDUCTION  IN  ALCOHOLS 

R  Grobelny1  and  B.  Banaa1 

'River*  State  University  of  Science  and  Technology.  Department  of  Chemis¬ 
try,  P.M.B.  5080,  Port  Harcourt,  Nigeria;  institute  of  Chemistry,  University 
of  Wroclaw,  50-383  Wroclaw,  Poland. 


Fluorinated  £-diketonetes  of  ruthenium(in)  with  general  formula 
Ru(0-diketone )*  easily  undergo  reduction  in  alcoholic  and  other  non-water 
solution  containing  strong  base.  The  reduced  form  is  oxidized  reversibly 
after  acidification  according  to: 

—  OH*" 

Rull-diketone^  +  e  -rrr~  Ru(j8-diketone)s 
n 

We  have  carried  out  our  kinetic  investigation  of  reduction  of  Ru(BTA)s, 
where  BTA  is  4.4.4- Trlfluoro-  1-phenyl- 1. 3- butanedione,  in  methanol  and 
ethanol  solution  containing  KOH  by  spectroscopic  means.  Results  show 
that  reaction  is  pseudo  first  order  with  respect  to  ruthenium  complex  or 
reducing  agent.  Reducing  agents  are  CH30“  and  C*HB0~,  respectively.  The 
reaction  of  reduction  of  Ru(BTA)s  in  the  range  or  concentration  of  oase 
0.00-0.20  mol  dm~*  may  be  described  by  following  kinetic  equation: 

-  ssgsa. . 

where  Rs-CHa.  -CtHj.  At  25*C,  experimentally  determined  values  of  k  and 
activation  energy  E*  are: 

kmethanol  =  3.9- 10"4  dm*  mol-1  sec"1 
^ethanol  =  17.0- 10-*  dm*  mol-1  sec-1 

E*  (methanol)  n  88.70  kJ  mol-',  E*  (ethanol)  *  88.78  kJ  mol'1 

1.  Cordon.  C.,  ll.J,  O’Connor,  RH.  Holm,  tnorg.  CMm.  Acta.,  B,  381,  1971. 

2.  Patterson.  G.S.,  RH.  Holm,  tnary  Cham..  11,  2285,  1972. 

3.  Trzeciak,  A.1I.,  R.  Grobelny,  J.I.  Ziolkowski,  Rtacl.  Mnsi.  Chtal.  hit 
17, 121,  1981. 
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QBSEIVATIONS  ON  TIB  IrCl, *“/IrCl, SYSTEM  IN  NRIOOS  ACID 
M.  S.  Ka  sad  Ditld  M.  Itirtin 

lie*  Vsivsssity.  Dspsrtasnt  of  Cbsaistry.  P.  0.  Bos  1892.  Hoastoa, 
Tomas,  08A  77251 


A  rsaaskabls  satisfy  of  pbaaesoao  ass  obsststd  la  tbs  apaaoaa 
I*Cl/~/IsCl4*"/N(III>  syataa  at  25*  (p  -  1.0  M.  UC104>.  Ia 
slkaliao  asdia  IrCl, *”  is  rsdaesd  by  ssosaa  N(III)  sitb  slay is 
biaolsomlst  kiaatios.  At  pH  3  tbs  ssaotioa  bsosass  sssoad  osdsr 
with  ssspsot  to  (N(IlI)l.  At  pi  2  tbs  ssaotioa  is  aeeslssatsd,  aad 
tbs  dspsadsaos  oa  tN(III))  is  faisly  ooaplss;  at  pH  1  tbs  ssaotioa 
is  slooss  aad  ao  loaf os  pssado-flsat  ordss. 

Whoa  IrCl,*-  ia  aissd  at  pH  0  with  ssosaa  N(III)  a  psoapt 

absosbaass  iaossaas  oooass  wbisb  ia  attslbatad  to  IsCl4  "  aad  wbioa 

ia  dopsadsat  spoa  tbs  aps  aad  soaooattatloa  or  tbo  aoldlfiod  N(III) 

aolntioa.  This  ia  folloosd  by  a  paoado-fisat  osdas  abaosbaaso  ia- 

srsaao  obisb  ia  asooad  osdos  ia  (Mill)).  At  (N(III)]  >  1  s  lO-*  N 

tbia  ia  folloosd  by  a  alooss  aoa-f isst  ordss  loss  of  absosbaass. 

Tbo  yiold  of  Irtl( *  dooesasss  oitb  doaroaaiap  soldi ty,  boooaiap 

sffsotiooly  sore  at  pH  >  Ij  tbo  ratoa,  bowssst,  aso  iadspoadsat  of 

pH.  Vboa  tbs  ssaotioa  ia  pssforasd  with  IrCl,  ”  ia  ssosaa,  tbs 

yisld  of  IrCl4  ’  ia  atroaply  aabaaood  by  dlsaelood  04;  ia  do gas aad 

solatloas  a  liaitiap  yisld  of  1:1  Alrtl/’/iilO,  ia  obtalasd;  tbs 

sats  law  is  d(IsCl/~]/dt  -  k[E*HlsCl4’"][HN04]  with  k  -  0.8 
-a  .1 

N  a  Tbs  asobaaiaa  for  tbia  last  rats  lao  la  proposed  to 
iaoolro  rato-llaltiap  rsdaotioa  of  NO*  to  NO  by  IsCl4'~,  Tbia  la 
tbo  first  axaapls  oksss  rsdaotioa  of  NO*  by  a  ssbatltatioa-iasrt 
rsdasiag  stoat  it  aabataatially  Isas  tksa  diffssioa  ooatrollsd;  tbs 
dyaaaiiss  ass  soaparabls  oitb  tbo  as  iaoolviaf  tbs  04/04”  todos 
soapls. 
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MECHANISM  Or  THERMAL  BIHYDROGEN  FORMATION  IN  HOMOGENEOUS 
AQUEOUS  SOLUTIONS  AT  pH  VALUES  AROUND  NEUTRAL;  THE  SPECIAL 
ROLE  Or  SULFUR  LIGANDS  AND  SOME  BIOLOGICAL  IMPLICATIONS 

P.  Katakis*  i.  KomUnUtort,  G.  Kaletxist.  and  E.  Vracbnou- Astref 

•Inorganic  Chemistry  Laboratory,  University  of  Athens,  Neverinou  13A, 
Athana;  fChamialry  Department,  Nuclaar  Research  Canter  "Democritos", 
Aguia  Paraakavi  AtUkis,  Athens.  Greeea. 

The  system  investigated  la  the  couple  V*/  V®  in  the  pretence  of  cys¬ 
teine  end  other  thiolo-compounds.  The  large  excess  ia  necessary  for 
avoiding  precipitation  of  inaolubla  hydroxide*  (pH  8.0-9.5).  There  are  no 
complications  dua  to  hateroganaous  affects.  The  equilibria  are  complex, 
but  the  overall  kinetics  simple.  Equilibrium  mixtures  are  Investigated 
spectrophotomstrically  and  polarographlcatty.  At  certain  pH  ranges  the 
couple  V*/ V®  is  reversible. 

Tbs  overall  kinetics  of  eemplexatlon  of  V*  or  V®  with  the  Uganda  used 
are  controlled  by  the  first  step.  The  mechanism  is  investigated  in  detail. 

In  the  caae  of  V*.  corap  taxation  la  fottoared  by  difaydrogen  formation. 
V*-cy»  ia  one  of  the  very  few  homogeneous  metal  ion  systems  known  to  give 
dihydrogen  thermally  under  mUd  conditions.  Compared,  for  example,  to 
Vs- serine,  which  waa  also  investigated.  V*-cys  is  more  efficient.  Half-wave 
potentials  under  reversible  conditions  do  not  differ  much.  The  origin  in 
the  difference  of  efficiency  is  mainly  kinetic.  The  study  of  the  factors 
affecting  the  kinetics  provides  information  about  the  pathways  of  the  elec¬ 
tron  transfer  from  the  ground  State  of  the  reductant  (which  can  he 
regarded  ae  a  sacrificial  donor)  eventually  (if  no  other  oxidants  are 
present)  to  the  solvent.  In  this  sense  this  study  is  helpful  in  understand¬ 
ing  the  analogous  reactions  of  the  transient  and  the  more  difficult  to 
study  excited  states  produced  photochemically.  It  is  also  helpful  in  under¬ 
standing  some  aspects  of  ths  action  of  biological  redox  systems,  and  espe- 
clally  the  rola  of  the  cysteines  in  ths  eotive  enzyme  center. 
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BIS (BIPYRIDINE)  □ I  CARBONYL  COMPLEXES  OF 
MOLYBDENUM(II)  AND  TUNGSTEN (II) 

Joseph  A.  Connor.  B.  Joyce  J snes,  Colin  Overton,  Josephine  M.A. 
WeTene 

Chemical  Laboratory,  University  of  Kent,  Canterbury,  Kant  CT2  7NH, 
England 


Oxidation  of  cia-[Ii(CO)1(bpy)i]  with  silver (1)  in  coordinating 
solvents  produces  the  stable  netal(II)  cationic  coalesces 
cis-[Mo(CO)»(bpy)a (solvent) lit  and  cia-[W(CO)t(bpy)»)X»  (X-BF,). 

Reactions  with  neutral  two-electron  donor  ligands,  L,  such 
as  tertiary  phosphines  or  isocyanides,  result  in  preferential 
substitution  of  the  CO  ligands  at  seven -coordinate  molybdenum! II) 
to  give  (MottOJ^bpyH]4*,  [Mo(CO)t*(bpy)*l*+  and  [WOL,(bpy)*)*+, 
which  contrasts  with  preferential  substitution  of  the  bpy  ligands 
at  six-coordinate  tungstan(ll)  to  give  [W(CO) tLi(bpy) ),+.  Further 

substitution  at  a»lybdenum(II) ,  to  give  [MoLs(bpy)l*+  has  been 
observed.  Further  substitution  at  cuagstea(XZ)  ney  lead  to  either 
(W(CO)jUl1+  or  [HL»(byy)],+,  depending  on  the  nucleophile. 

A  variety  of  neutral  (sulphide,  aaine,  phosphine,  isocyanide, 
alkane,  alkyne,  aroaatic)  end  anionic  (axyaniou,  alkoxide,  thiolate 
aaida,  alkyl)  nuclaophiles  have  been  investigated.  The  results 
generally  eaphasiaa  the  distinction  between  nolybdenua(II)  and  the 
superior  r-bsse  tungsten (It)  in  these  systees . 
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LIGAND  OXIDATIVE  DEHYDROGENATION  OF  a, w- DIAMINE- 
BRIDGED  COMPLEXES 

Patricia  A.M.  Williams  and  Padro  J.  Avmonino. 

Araa  da  QuXaica  InorgAnica  (programs  QUINOR) ,  Facultad 
da  Ciancias  Exactas,  Univarsidad  Nacional  da  La  Plata, 
47  y  115,  1900  La  Plata,  R.  Argentina. 


Bidantata  ligands  such  as  ethylenediaaine  and  2-  and 
4-picaly lamina  coordinated  to  two  [Pe(CM) 5] 3"  groupa  are 
readily  oxidised  to  the  coordinated  diiminas  loading  to 

the  chromophora  [ (CN) 5Fa-N“C- (OC-)  nC“N-Fa(CN) 5I *” 

with  n*0  and  l1.  Examples  of  ligands  with  n- 2  and  3  are 
4,4 '-bipyridine?  and  trans-1, 2-bio (4-pyridil) ethylene?. 

All  the  oomplaxas  exhibit  strong  absorption  in  the 
visible  region  attributable  to  metal-to-ligaad  electron 
transfer.  Absorption  maxims  are  between  452  and  520  nm 
and  show  no  clear  correlation  with  n.  Molar  absorptions 
increase  from  3.30  to  4.15  (log  c)  with  the  lengthening 
of  the  bridge.  . 

The  kinetics  of  oxidation  of  [Fa 2 (CN) 10 (4-piean) ] 6“ 
(4-pieam,  4-picolylamine)  by  peroxodlsulphate,  according 
to  the  following  stoichiometry ,  has  been  investigated 
epectrophotometrioal ly 1 

Ive2fCM)l0(4-p4can))*~  ♦  *20#“  -  [Fe2(CN>10(4-picin»6'  ♦  2  a»4". 

(4-picimt  4-ploolyllmine) . 

This  reaction  seems  to  be  a  chain  reaction  which 
obeys  the  following  rate  equation! 

d( (Fa. (CM)  a(4-picim)) *’) 

- 2 - 15 - -  kJSjOj  ]  , 

dt 


ahicb  is  in  accordance  with  the  accepted  mechanism  of 
oxidation  reactions  by  peroxodisulphata?.  At  25*C.  I»Ut 
(MaCl) ,  pO-9.4  (RaMCOjVNaOB) ,  9.1x10-?  min*?. 

1.  This  work. 

2.  F.  Ulix  and  A.  Lodi,  Inorg.  Cham.  1970,12, 17*2. 

3.  D.A. Mouse,  Cham.  dev.  1902, £2,105. 
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SOLID-STATE  IRON{II/III)  ELECTRON  TRANSFER 

Ladd*  Montrl1.  Roderick  D.  Cannon1*.  David  B.  Brown2,  Kerrv  M. 
Marshall-*  and  C.  WcfielTlTfiftTa 

'School  of  Chemical  Sciences,  University  of  East  Anglia,  Norwich 
NR4  7TJ,  England;  ^Department  of  Chemistry,  University  of  Vermont, 
Burlington,  Vermont  0540S;  Apartment  of  Chemistry,  Colorado  State 
University,  Fort  Collins,  Colorado  80523. 

Mixed-valence  trl-u-oxo  Iron  acetates,  [Fe(III)2Fe(II)0(00CCH3- 
IcLjJt  L  »  NgO  or  pyridine,  are  considered  from  the  standpoint  of  J 
their  Intramolecular  electron  transfer  rates. 

Infrared  spectra  of  the  mixed-metal  analogues  [Fe(III)2M(II)0- 
(OOCCH3)gL3],  M  ■  Mn,  Co,  N1  are  used  to  Identify  vibrations  of  the 
planar  FeoMO  unit,  and  to  show  that  the  mixed-valence  compound 
(M  >  Fe)  nas  distinct  valency  states  on  the  Infrared  time  scale. 

Data  from  MBssbauer  spectra  and  solution  redox  chemistry, 
however.  Indicate  apprecleble  electron  delocalisation. 

Adiabatic  potential  energy  surfaces  are  calculated  and 
fitted  to  the  physical  data  available  for  the  mixed-valence  Iron 
trlmers.  It  Is  concluded  that  these  complexes  are  valence  trapped 
at  room  temperature,  but  Intermediate  between  Robin  and  Day 
Classes  II  and  III,  with  the  pyridine  complex  particularly  close  to 
the  border  line. 
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AZOLE-CONTAINING  COPPER  CHEUTES  AS  MODELS  FOR  THE  ACTIVE  SITES 
IN  COPPER  PROTEINS 

Jan  Reedijk 

Department  of  Chemistry,  State  University  Leiden,  Gorlaeus 
Laboratories,  P.0.  Box  9502,  2300  RA  Leiden,  the  Netherlands 


All  structurally  characterised  active  sites  of  copper  proteins 
are  known  to  contain  at  least  one  copper-imidazole  bond.  This  is 
proven  to  be  the  case  for  type  I  (or  blue)  copper  (e.g.  aturin  and 
plastocyanin) ,  type  II  copper  (superoxide  dismutase)  and  type  III 
(hemocyanin),  using  X-ray  crystallography 1 . 

The  varying  spectroscopic  properties  of  the  copper  proteins  are 
believed  to  originate  from: 

-  stereochemical  constraints,  resulting  in  unusual  geometries, 

-  presence  of  other  ligands  (such  as  thiolate). 

Our  approach  to  the  field  consists  of  the  design,  synthesis, 
catalytic  properties,  spectroscopic  studies,  magnetic 
characterisation  and  structure  determination  of  coordination 
compounds  containing  copper  and  chelating  ligands  with  imidasole 
groups  (or  other  azole  ligands)2. 

The  so-desi  scried  compounds  can  be  viewed  as  derivatives  of  +hr 
•VI’.. two  generalised  structures: 


l?t*ils  of  the  observed  structures,  their  spectral  properri-a 
Wtsir  catalytic  behaviour  in  oxidation  reaction#  will  be 
presented. 

1.  For  a  review:  see  H.  Beinert,  Coord.  Chen.  Rev.  22  (i960),  55. 

2.  P.J.M.W.L.  Birker  and  J.  Reedijk,  Copper  Coordination  Chemistry, 
Biochemical  and  Inorganic  Perspectives.  K.D.  Karlin  and  3. 
Zubieta  (eds),  Adenine  Press,  Hew  Tort,  1983. 
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the  intehaction  or  cobaltui)  and  zihc(ii)  complexes  with 

APOAESANILAZOTVH0SINE-24B  CAUOKTPEPTIDASE  A 
Junto  Hirose  and  kaloh  C.  Wilkins 

Faculty  of  Pharmaceutical  Sdancaa,  Nagoya  City  University,  Nagoya 
467,  JAPAN  and  Department  of  Cheaiatry,  Haw  Haxlco  Stata  Unlvaralty, 
Las  Crucaa,  New  Haxlco  83003,  USA 


Incraaalng  intaraat  la  being  shown  In  tha  ganaral  ayacaa  (1) 
(Apo)P  +  ML  PKL  5S?  PM  4  L  (1) 

vbara  (Apo)P  represents  daaatallatad  protaln  and  ML  la  a  aacal- 
llgand  coop  lax.  Tha  forward  dlractlon  rapraaaata  tba  final  steps 
In  tha  bloaynthaala  of  some  aatalloprotalna .  In  tha  ravarsa  atap, 
ligand  L  raaovaa  tha  natal  Ion  K  froa  tha  aetallopratala  PM  to 
produca  apo,  lnportant  In  producing  a  varlaty  of  aatallo-proteln 
derivatives.  A  start  has  baraly  bean  made  on  studying  the 
influence  of  ligand  L  on  (1) . 

He  have  previously  neaeured  the  kinetics  of  interaction  of 
aetal  ions  with  apocarbonlc  anhydrase  and  apocarboxypeptldase  and 
cxsnlned  the  Influence  of  Uganda  on  tha  cobalt(II)-apocarbonlc 
anhydrase  systan.i  In  tha  peasant  study  we  describe  the  kinetics 
of  reaction  of  a  variety  of  cobalt(ll)  and  slnc(II)  coaplexes  with 
apoaraanllaxotyrosine-248  carboxypeptldase  A  at  pH  8.2,  1  “  1.0M 
(NaCl)  and  25°C  using  stopped  flow.  Tha  very  rapid  coapletlon  of 
the  aecal-asotyrwelae-248  link  at  this  pH*  Is  used  to  Monitor 
spectrally  tha  uptake  of  tha  aetal  by  apoprotein.  Only  tha  1:1 
aetal  ligand  coaplexes  wars  reactive  and  interact  In  to to  with  the 
protein.  This  has  bean  observed  in  the  transfer  oT~ natal  froa 
sine  and  copper  thionein  to  a  nuabsr  of  apoproteins. 3 

Tha  second  order  rata  constants  (M~^S_^)  wars  aaaaured  for 
tha  following  1:1  cobalt* ligand  complexes  (sine  in  parenthesis): 

1 . 10-phenan thro line  3  x  10®  <4  x  10®) ;  l,10-pheaanthrollne~3- 
sulfonate  1.4  x  10®;  2,2', 2"- tar pyridine  1.2  x  10®;  water  (ague 
ion)  7.7  x  10s  (5.0  x  10*);  S-hydtoxyquiaoline- 5-sol feasts 
9.5  x  10*  (7.0  x  10s);  pyridine- 2 , 6-dlcarboxy late  9  x  10*;  batbo- 
phanaathrollae-d lsul fonat a  < 10^ .  Tha  sequence  is  quite  diffsrsat 
froa  that  prev lonely  aaasuced  for  apocarbonlc  anhydrase.  The 
varied  effects  of  ligands  on  the  net si  ion  entry  suggest  Chet 
sMtal  ion  entry  proceeds  la  two  or  aora  steps. 

1.  X.  Gerber,  P.T.T.  Ng  sad  E.G.  Ullklas,  Blotaorg.  Chsa. 

1975,  £,  153;  8.J.  Bills,  K.K.  Brito  and  E.G.  Hilklas, 
Blolaorg.  Chsa.  1978,  |,  481;  P.C.  Harrington  and 
E.G.  Wilkies,  Holaarg.  Chsa.  1900,  H,  107. 

2.  l.H.  Harrison  sad  1,1.  Vsllae,  Hloehaalatry,  1978,  H,  4359. 

3.  F.O.  Brady,  Treads  Blechsa.  Scl.  1982,  2,  US. 

This  work  was  support sd  by  a  UtleasI  Setsaoe  PeuadstUa  grant. 
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AKINQAClDATI  DROULATIO*  OK*  nmn,  AMIDE,  AMD  ALCOHOL 

tmonuno*  m  Cu(ii)  chelates 

C.  R.  Ertohauaoorthy »  D«rU  ?.  Peer,  and  Robert  Mw 

Vast  Virginia  University,  p.  0.  lex  MAS,  Morgantown,  WV  26506- 
604$ 


Tha  pataatlalljr  thraa  atroagaat  a -donor  groups  praaaat  at  the 
aetiva  sits  of  uotsllotneyuas ,  asldat  asparagine,  glutaaine; 
alcohol :  sarlna ,  thraonlna;  and  peptide  groups  have  been  shown 
upon  deprotoaatlou  to  labllise  aatnoacldate  binding  to  Cu(ll).  The 
bls(M-aestsatldolartnodlacstato)-  and  the  bls(M,»-bl*-(2-hydroxy- 
ethyl)glyclnatc|copper(II)  chelatea  have  boon  shown  to  undergo 
aainoacldatc  dechela t ion  upon  snide  (eq.  1)  and  alcohol  (eq.  2) 
proton  ionisation,  respectively. 

(Cu(ADA)  Pi  t  [Cu(H_1ADA)H,0~]  4-  AftA*”  ♦  B+  (1) 

(Cu(blclne)a]  t  [Cu(H-1bicine)H*0J  4-  blcins-  +  H+  (2) 

The  nixed  ligand  chelate,  ( K, M-bls ( car boxyaethy 1) g lycylglyclnato )- 
glycine tocoppar  (II),  Cu(ZX3U)glya~  ,  baa  been  shown  to  lose 
glycine  upon  peptide  proton  Ionisation  (eq.  3). 

[Cu(DGDA)  gly,_]  t  (Cu(&.lDG0A)*~)  4-  gly"  4  H+  (3) 

Potent lane  eric,  visible,  and  electron  spin  resonance  studies 
have  been  snployed  to  study  the  above  aeA  other  similar  reactions. 
The  logaritbn  of  the  sqaillbrlau  constants  for  eg.  1-3  are 
-11.34  4  .02,-12.36  4  .02,  and  -11.60  4  .02,  raepactlvely. 

Since  reectloas~l-3  are  Instant as?Bns.  involve  the  loss  of  a 
strongly  eeordtnatod  eadneerllatn  group  in  a  facile  wanner  and 
contain  functional  groups  found  at  tha  action  site  of  natallo- 
protelas,  tbt  ays  to—  oaull  niCOU  ao  uodele  for  eubecrata  reuovnl 
in  uerelli  eesyoo.  The  Mndao  of  0m  substitution  roeectons 
(eq.  1-3)  appear  to  be  of  the  ggtOl  variety  with  the  conjugate  base 

(~NtS-,  NT,  and  rueputtlvely)  ao  tut  aojor  ofcbotltutloa 

product  and  oat  n  rr anal  not  tnnamai&ato. 
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DI8ULFUR  C0MPLIXK8  OF  MOLTIMKM  AMD  TUNC  STEM 


John  A.  fcowAwd 

CMitijv  Departaent,  Faculty  of  Sclancc,  Australian  National 
University ,  Canberra  A.C.T.  2i01,  Australia. 


Sons  form  of  sulfur  ligation  la  known  to  bo  a  foaturo  of 
certain  nolybdoensyaea  and  there  la  considerable  Interest  In  the 
synthesis  and  reaction#  of  both  Mo  and  V  In  sslfur  entrlronnenta. 

In  this  payer,  nee  eoaplexes  In  which  these  nstala  are  completely 
ligated  by  three  different  types  of  S  donors  are  described. 

Massage  of  S&  through  a  solution  of  WCoWS^CStOo  (1  •  Ms, 
Kt,  4Pr,  CtBj-CH,,  pyrrol Idyl)  in  dlchlorooathane  under  M,  I1**'  « 
al store  which  can  be  separated  os  a  sllice-gel  colon  Into  green  and 
red-brown  products.  Analyses  and  a  variety  of  physical  aeasureamta 
support  the  f emulation  of  the  green  product  as  VgD.d^),  and 
the  red' brown  product  as  WKEjjiSjCmtjjJj. 

The  sane  green  coup  loses  nay  be  prepared  by  reaction  of  Sg 
with  MftOjfSsCinu)#  0*  “  No,  V).  The  properties  and  reactions  of 
these  conpounds  will  be  discussed. 
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PEROXIDE  BINDING  TO  A  CU(1I)  CENTER  FORMED  BY  REACTION  OF 
DIOXYGEN  WITH  A  PHENOXO- BRIDGED  BINU CLEAR  CU(1)  COMPLEX 

Kenneth  D.  KarUn.  Richard  W.  Cruaa,  Y.  Gultneh,  J.C.  Ha yet,  and  I.  Zublata 
Department  of  Chemistry,  SUNY  Albany,  Albany,  NY,  12222 


The  reaction*  of  dioxygen  and  subsequent  reactivity  with  mono-  and 
blnuclear  Cu(l)  canter*  are  of  interact  because  of  their  relevance  to  the 
copper  enzymes  {e.g .  hemocyanin  and  tyrosinase)  involved  in  oxygen  tran¬ 
sport  and  activation.  Here,  we  describe  the  synthesis  and  structural  char¬ 
acterization  of  a  novel  new  pbenoxo-bridged  blnuclear  Cu(I)  complex, 
Cu*(XYL-0)*.  Each  Cu(I)  ion  is  tetracoordinate  with  ligation  to  the  bridg¬ 
ing  pbanoxo  oxygen,  two  pyrldyl  nitrogen  atoms  and  an  amino  N  atom. 
Reaction  of  this  complex  with  dloxygen  at  -80*C  in  dlchloro methane  gives 
rise  to  a  stable  peroxo-Cu(Il)  complex  which  is  characterised  by  a  strong 
peroxo  -»  Cu(H)  CT  band  at  BOB  no.  Confirmation  of  the  complex's  formu¬ 
lation  also  comes  from  resonance  Raman  spectroscopy  where  a  band  at 
803  cm'1  (0-0  stretch)  shifts  to  780  cm'1  mien  iso  topically  labelled  18- 
dioxygen  is  used  to  form  the  complex. 


Ul 
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TERNARY  COPPER(II)-  L- GLUTAMATO  COMPLEXES 

Luciano  Antolini,  Giuseppe  Marco trigiano*,  Ledi  Menabue 
and  Gian  Carlo  Pellacani 

Istituto  di  Chimica  Generale  e  Inorganics,  University  of 
Modena,  41 100  Modena  and  (■)  Istituto  di  Chimica, 

Facolth  di  Medicina-Veterinaria,  University  of  Bari, 
70126  Bari,  Italy. 


Recent  works  on  copper(H)-aspartate  complexes  have 
demonstrated  that,  although  the  coordination  mode  of  the 
amino  acid  varies,  the  square-pyramidal  geometry  of  the 
copper(II)  ion  is  always  preferred  (1). 

In  order  to  verify  if  this  tendency  is  peculiar  to 
this  type  of  amino  aoida,  in  this  paper  we  report  a 
structural,  magnetic  and  spectroscopic  investigation  on 
some  amine  (imidazole,  2,2'-bipyridile,  1-10-ortophenan- 
troline)  adducts  of  the  c opp er( II ) -glutamato  complex. 

The  structure  of  the  imidazole  adduct  consists  of 
neutral  Cu(glu)(im)  units  bridging  glutamato  anions  to 
give  polymeric  linear  chains.  The  copper  ion  involves 
a  four  coordinate  CuN*Oa  chromophore  in  a  slightly 
distorted  square-planar  geometry. 

Pirst  structural  results  performed  on  the  other 
adducts  suggest  different  environments  for  the  copper(II) 
ions. 


The  magnetic  and  spectroscopic  properties  of  the 
compounds  are  also  discussed  and  interpreted  in  the 
light  of  their  known  crystal  structures. 

The  results  are  discussed  in  comparison  with  those 
of  the  aspartate  analogues  and  are  used  to  provide  supp£ 
rt  for  structural  hypotheses  based  upon  magnitude  of 
equilibrium  constant. 

1.  L. Antolini, G.Marcotrigiano,  L. Menabue  and  G.C.Pellacg- 
ni,  Inorg.  Chen.,  ££,  141  (1963)  and  references  cited 
therein. 


NICKEL(IH)  PEPTIDE  COMPLEXES 
Thomas  L.  Pappenhagen 

OepertMflt  ..  CWrf.tr,.  «**-  »'—'*»•  *** 

47907,  OSA  _  -— 

characterized  Inregart  to  the  ‘HjJJ^Stransfer  and  decomposition 

spectra,  electrode  potentials,  emtron  *ro  )d1  #mJ  otber 

reactions.  Ternary  co«1«es  of  ^^‘.^^  chiracterlzed 
ligands  with  nlckel(III)  PJPtlde  coa^iews  stabllited 

in  solution.  The  trl valent  «,^“ttEK“trwifer  rate 
by  the  bls(peptlde)  or ,  t*™*^  LtMeTfor  reactions  that 

constants  are  many  orders  of  magnlt^  «^t1ons  that  «„  pro- 

yM,rJf»S(WSS2j.  K  • 


STRUCTURAL  CHARACTER I ZATI OR  OP  A  COPPER  COMPOUHD  WITH  THE  FORMULA 
Cu^Br^L^*3HgO  (L  -  TRIS( 1-PYRAZOLYLETHYL)AMIHE) 

,  .*  .«• 

A.  Bene ini  and  P.  Mani 

a  #v 

I.S.S.E.C.C. ,  C.H.R.,  Florence;  University  of  Florence,  Department 

of  Chemistry,  Via  J.  Ifardi,  39,  Florence,  Italy 


Copper  complexes  vith  specially  designed  polydentate  ligands 
containing  pyraxole  as  donors  are  videly  studied  for  the  possible 
implication  they  may  have  in  clarifying  the  structures  of  some 
metalloenzymes . 

In  an  attempt  to  prepare  dimeric  copper  coeiplexes  ,CuBr2  and  the 
tetradentate  ligand  tris( 1-pyrazolylethyl) amine,  TPyEA,  have  been 
reacted  in  an  acetone-ethanol  solution.  A  compound  vith  a  formula 
CuuBr7(TPyKA)3-3H20 


has  been  obtained  and  its  structure  has  been  determined  by  swans  of 
a  X-ray  analysis. 

The  compound  contains  three  non-equivalent  five-coordinate 
[cuBr(TPyEA)]+  cations,  a  ^CuBr,]2”  anion,  one  Br”  and  HgO  molecu¬ 
les.  Two  copper (II)  complex  cations  are  close  to  each  other  (see 
scheme)  in  an  arrangement  which  resembles  the  structure  of  the 
diuiolear  [coBr( TPyEA)] |+  complex(l),  apart  the  two  intarmolecular 
Cu..,Br  distances  which  are  distinctly  longer  then  the  intramolecu¬ 
lar  Cu-Br  bond  distances  (370  vs.  230  pm).  The  third [cuBr( TPyEA)] + 
cation  is  separated  by  the  two  aforementioned  cations  by  an 
intsrpossd  [CuBr^]2-  anion.  In  ths  discrete  [  CuBrj]2-  anion  the 
copper(I)  exhibits  an  almost  trigonal  planar  coordination.  This 
coordination  is  unprscedentsd  in  copper (I)  halide  complexes,  most 
of  which  have  a  polynuclear  structure  and  a  tetrahedral  coordina¬ 
tion. 

The  Cu^Br _ ( TPyEA ) ~ • 3HgO  compound  when  dissolved  in  acetone 
catalyses  tbs  formation  of  mesityl  oxide. 

1.  K.  Di  Vaira  and  F.  Mini,  Inerg.  Chim.  Acta,  1983,  I£,  99. 
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NEW  MIXED-VALENCE  Mn^-Mn111  COMPLEXES. 

POSSIBLE  ROLE  OF  SUCH  UNITS  IN  THE  MANGANESE  WATER  SPLITTING  ENZYME. 

Jean-Pierre  Tuchagues,  Yeong  T.  Hwang  and  David  N.  Hendrickson 

+Laboratoire  de  Chimie  de  Coordination-CNRS  et  Universite  Paul 
Sabatier,  205,  route  de  Narbonne,  31400  Toulouse,  France, 
tt 

University  of  Illinois,  School  of  Chemical  Sciences,  505  S. 
Mathews,  Urbana,  Illinois  61801,  U.S.A.. 


The  neutral  molecular  complexes  Mn  (saldlen)  and  Mn  (5-NO2 
saldlen)  prepared  first  by  Taylor  et  al.  result,  respectively, 
from  the  coordination  of  the  N3O2  pentadentate  ligands  saldlen  and 
5-N02saldien  to  manganese (I I) .  EPR  and  variable-temperature  mag¬ 
netic  susceptibility  data  are  presented  to  show  the  presence  of  an 
intramolecular  antiferromagnetic  Mnll-Mnll  exchange  interaction  in 
Mn11 (saldlen) .  The  magnetic  behavior  of  Mn**(5-N028aldien)  sug¬ 
gests  intermolecular  associations  in  the  solid  state  and  the  intra¬ 
molecular  Mn^-Mn11  interactions  in  non  coordinating  solvents. 

Mixed-valence  Mn1I-Mn111  dimers  originating  from  these  com¬ 
plexes  have  been  characterized  and  studied  in  the  solution  state 
using  EPR  techniques.  The  EPR  spectra  of  these  mixed-valence 
manganese  II/III  species  exhibit  a  16  line  pattern  identical  to 
those  described  by  Dlsmukes  et  al.2  and  Andreasson  et  al. .3 

The  EPR  simulation  of  the  spectra  is  consistent  with  an  anti- 
ferromagnetlcally  coupled  pair  having  a  total  spin  S  »  1/2  and 
nearly  isotropic  hyper fine  and  g  tensors:  gx  *  8y  ”  2.006;  gz  - 
2.000;  IV.ll  -  |Ay,i|  -  170  G;  |az>1|  -  156  G;  |i*,2i  -  |Ay,2|  - 
| Az> 2 1  3  82  G  assuming  a  gausslan  linewidth  which  increases  with 
Che  nuclear  spin  quantum  number. 

The  presence  and  function  of  such  Mn^-Mn111  mixed-valence 
units  versus  the  MnII7-Mn*v  sites  suggested  earlier  for  the  manga¬ 
nese  water  splitting  enzyme  of  photosystem  II  will  be  discussed. 

1.  W.M.  Coleman,  R.K.  Boggess,  J.W.  Hughes  and  L.T.  Taylor,  Inorg. 
Chem.  1981,  20,  700. 

2.  G.C.  Dlsmukes  and  Y.  Slderer,  Proc.  Natl.  Acad.  Scl.  USA  1981, 
78,  274. 

3.  0.  Hans son  and  L.E.  Andreasson,  Blochlm.  Biophys.  Acta  1982, 
679,  261. 
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X-RAY  ABSORPTION  STUOiRS  ON  TYPE  8  COPPER  PROTEINS 
G.P.  Diakun*  S.S.  Hasnain*,  L.  Alagna*.  and  N.J.  Blaekburnt 

•SEHC  Daresbury  Laboratory,  Warrington,  Cheshire,  WA4  SAD;  f  Department 
of  Chemistry,  University  of  Manchester  Institute  of  Science  and  Technol¬ 
ogy,  P.0.  Box  88,  Manchester,  MSO  1QD,  United  Kingdom. 


EXAPS  and  XANES  data  have  been  collected  for  concentrated  aqueous 
solutions  of  oxidised,  reduced  and  cyanide  bound  bovine  superoxide 
dismutase  (SOD),  native  dopamine  monooxygenase  (DgM).  and  native  and 
aside  bound  plasma  monoamine  oxidase  (MAO).  The  copper  site  of  SOD  is 
found  to  change  upon  reduction  to  a  three  coordinate  structure  with  3 
Cu-N  (imidatoie)  groups  at  the  shorter  distance  of  0.104  nm.  compared  to 
0.190  nm  in  the  oxidised  enzyme.  This  result  provides  the  first  direct  con¬ 
firmation  and  is  fully  consistent  with  previous  proposals  that  an  essential 
step  in  the  enzyme  mechanism  is  the  dissociation  of  an  imidazole  ligand 
upon  reduction. 


F|g.  1  Schematic  mechanism  and  proposed  structural  changes  around 
the  Cu  and  Zn  sites  of  superoxide  dismustase  during  the  reduction 

step. 


interpretation  of  the  data  for  oyano-SOD  suggests  that  CN"  displaces 
one  imidazole  ligand  from  the  equatorial  plane  and  leads  to  a  decrease  in 
Cu-N  distances  of  the  other  three. 

Per  D#M  end  MAO,  in  view  of  the  limited  quality  of  data,  our  conclu¬ 
sions  must  remain  tentative.  However,  the  EXAPS  study  oieariy  shows  that 
in  each  ease  Cu  is  coordinated  to  >  3  inddaxoies  and  the  structures  of  the 
catalytic  sites  in  all  three  enzymes  are  thus  closely  related.  Por  DgM,  Cu  is 
surrounded  by  4  imidazoles  at  0.001  nm  and  one  or  two  solvent  molecules 
at  0.83  nm. 


Progress  bos  also  been  made  In  ext  rooting  angular  Information  from 
the  near  edge  structure  of  native  SOD  using  multipie  scattering  calcula¬ 
tions  which  shew  that  meat  of  the  features  oan  he  accounted  for  if  the  imi- 
dasole  rings  lie  above  the  equatorial  plane  at  an  angle  of  85-30*.  These 
eaiouiations  are  being  extended  to  the  ether  enzymes  end  their  deriva¬ 
tives. 
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EFFECT  OF  pH  ON  THE  UTE  OF  LOW-DISTANCE,  mUHOUCOLAH  KUCTNOR 
TEANSFEE  IN  BDTHKNIOM-MOOIFIB  AZtJMfS 

Maaad  *-  David  F.  Halt,  Ruey-jenn  Chirac,  Joan  B.  Shelton, 

J.  Bogart  Shelton,  Halter  A.  Schroadar ,  and  Harry  B.  Gray 

Division  of  Chealatry  and  Chemical  Eos loaa ring,  California  laatltuta 
of  Technology,  Pasadena,  California  91126  U.S.A. 


Tha  reaction  between  asBUBgO**  (a  la  NHj)  and  Hm/damemem 
cwruffinoea  axurln,  followed  by  oxidation,  ylalds  too  radifiad  pro- 
tains,  containiag  eovalaatly  bound  a$Eu*»  groups.  Tha  loaat&oaa  of 
thasa  labals  wars  determined  by  paptlda  usppiag.  abaorptioo  apac- 
troacopy,  aad  EPS  spacerosooyy.  Ona  nodlflad  aauria,  daslgnatad 
AaEu,  cootalna  a  single  Bn  label  at  tha  inldaaola  ring  of  Hia-B3. 

Tha  othar  nodlflad  protalo,  daslgnatad  Adiq,  contains  a  labal  at 
Hla-83  and  an  additional  SjEu"  group  elsewhere  on  tha  paptlda 
chain.  Both  AaEu  and  AaEug  warn  examined  by  various  apactroacoplc 
nathoda  (OV-TIS,  CD,  EFE,  aad  raaonanra  Banna)  aad  tha  reduction 
potentlala  of  tha  Cu2*'*  and  Eus+'*+  cantata  In  tha  p retains  oars 
determined  by  thin- layer  spactroalactrochaniatry  aad  cyclic 
voltanaatry. 

Tha  nodlflad  aaurlas  are  nail  suited  for  tha  study  of  kinetics , 
aechanisn,  and  thanodynnalca  of  loag-dlatanea  electron  transfer. 

Tha  Cu  and  Bu  redox  centers  are  eaheddad  in  tha  rigid  protein 
aatrlx  and  hold  at  a  fined  and  known  distance  in  each  protein.  Ha 
have  used  microsecond  flash  photolysis  to  affect  Intramolecular 
electron  transfer  from  a;Eu (His-B3) 2+  to  tha  Ctr*  alts  is  both  AaEu 
and  AsBu2.  Tha  rata  constant  for  tha  electron  transfer  la  markedly 
pH- dependant  In  tha  f other  protein,  but  pH  independent  la  the 
latter  ona.  Ha  will  discuss  these  contrasting  results  from  nechan- 
istlc  and  tha  mod  yn  amir  points  of  view. 
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X-RAY  ABSORPTION  STUDIES  ON  TTPX  8  COPPER  PROTEINS 
C.P.  Diakun*.  8.S.  HumIb*  U  Magna*,  and  MJ.  laoltburnt 

*9SRC  Dereebury  laboratory,  Barrington,  Cheshire,  WA4  BAD;  f  Department 
of  Chemistry,  University  of  Manchester  Institute  of  Selanca  and  Technol¬ 
ogy,  P.0.  Bn  86.  Manobaatar.  M60  1QD,  Unttad  Kingdom. 


RXAFS  and  XANES  data  baaa  boon  ooOaotad  tor  ooneontratad  aqueous 
aotuUooa  of  ooddieod.  raduoad  and  eyanide  bound  bovine  superoxide 
diarautaaa  (SOD),  native  dopamine  monooxygenaae  (DgM).  and  native  and 
aaida  bound  piaama  men oa mine  ozidaaa  (MAO).  The  oopper  alto  of  SOD  is 
found  to  change  upon  reduction  to  a  throe  coordinate  atructure  with  3 
Cu-N  (imidazole)  groups  at  the  ahortar  distance  of  0.184  nm.  compared  to. 
0.198  nm  in  the  oxidised  enxjnns.  This  result  provides  the  first  direct  con¬ 
firmation  and  is  fUUy  consistent  with  previous  proposals  that  an  essential 
stop  in  the  ansyms  mechanism  is  the  dissociation  of  an  imidazole  ligand 
upon  reduction. 
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Tig.  1  So  hematic  mschaatsm  and  prop) 
the  Cu  and  So  sites  of  super  oxide 


structural  changes  around 
ustase  during  tbs  reduction 


Interpretation  at  the  data  far  eyan 0*800  suggests  that  CH~  displaces 
one  hatdaaele  ligand  fram  the  equatorial  plana  and  loads  to  a  decrease  In 
Cu-N  dieUnooa  at  the  other  three. 

Tor  Dpi  and  MAO,  In  view  of  the  Hialtsd  quality  of  data,  our  conclu- 
stens  moat  remain  tentative.  However,  the  RXAT8  study  dearly  shoes  that 
In  each  earn  Cu  io  aaardinatad  to  >  8  inddosolaa  and  the  structures  of  the 
oaMptle  shea  In  a>  three  anaynsse  era  thua  elaoety  rotated.  Ter  D#M.  Cu  U 
surrounded  by  4  hwtdaaelas  at  OKI  am  and  one  or  two  solvent  molecules 
at  0.88  am. 
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STRUCTURE,  SPECTRAL  PROPERTIES  AND  REACTIONS  OP  DIOEYGEN-MERCAPTO- 
IRON- PORPHYRIN  COMPLEXES.  MODELS  FOR  THE  ACTIVE  SITE  OP  P  450 
CYTOCHROMES. 

Raynond  WEISS, 

Laboratoire  da  Cristallochiai*  at  da  Chimie  Structural*  (E.R.A.  08), 
Institut  La  Bal  -  UniversitS  Louli  Paateur  -  4,  rua  Blaia*  Paacal  - 
67070  STRASBOURG  Cedax,  PRANCE. 


Uaa  of  plckat-faaca  porphyrin  and  weakly  reducing  thiolataa 
have  allowed  the  isolation  and  characterisation  of  dioxygan  adducts 
of  narcapto-iron-porphyrins .  8pectral  and  atructural  data  of  two 
such  adducts  will  be  presented.  The  reactivity  of  such  adducts 
towards  different  reducing  agents  will  be  discussed.  Structural 
data  on  the  peroxo-lron  Ill  interned iat*  will  be  presented  as 
will  be  spectral  data  on  the  reaction  products  of  this  intsnse- 
diate  with  electrophillic  species.  Analogies  between  the  spectro¬ 
scopic  properties,  the  structure  and  reactivity  of  these  aodel 
compounds  and  those  of  the  hesw  containing  uonooxygenase,  cyto- 
chrana  P  450,  will  be  described. 
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auucnat  ration  or  pzve-cooodd im  MWMU-uimB 
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t.  jrtjtt  hliUt.  David  E.  8ti|W  tad  Teu|  Ja  Lea 

Dapartaaat  of  Cknlittjr,  Valvar aity  of  Notre  OaM.  Notra  Diaa,  Ml* 
aaa,  08*  44S59 


la  tlM  soar**  of  lar««tl|atleai  of  tko  iataraatloa  of  iroadll) 
porpkyrlaataa  with  aterlaally  kiadarad  aitrogeaoa*  kaaaa,  «•  kavo 
Kola tad  aad  atraetarally  okaracteriaed  katk  five-aoordiaata  apaa- 
iaa.  HkttHUr.  aad  aix-aoordiaota  apoaiaa  [D#(P)(L)«]  .  t  ia 
altkar  2-aetkylialdaiola  or  1 ,2-diaatkyliaidaxole  aad  P  ia  tka  dtaa- 
ioa  of  oataetkylporpkyrla.  Tka* a  tpaaiaa  ara  kigk-apia  ia  tka  aolid 
atata.  Aa  fiva-aoordiaata  apoaiaa  ara  tka  firat  defiaitivaly  ekar- 
aatariaad  apaeiat  of  iroadZZ)  porpkyriaataa  kavlap  a  aaatral  aaial 
lit  aad.  A*  oryitalliaa  aodtficatloaa  of  [D#(08P)(2-M*ii) JClO*  kava 
koaa  atraetarally  akaraotariaad  a* lap  X-ray  diffraatioa  data  «ol- 
laetad  at  100  C.  Tka  firat  aryataliiao  fora  aoataiaa  too  aolaaala* 
ia  tka  aayaaatrie  aait  of  atraatara.  Tka  a a  tvo  aoloaalao  fora  a 
n-n  ooaplos.  *  aoaplataly  aatiafaotory  aaatyaia  of  tkia  fora  «aa 
aot  poaaikla  aw  lag  to  eryetsllograpkia  Qiao Oder.  A  aaaoad  oryatal- 
liao  fora  vaa  *akaa«aaatly  oktaiaod  aad  oaolfaod.  dtraotaral  para mr 
atara  for  tka  iroadll)  eoordiaotioa  froap  ora,  at  tka  oaraaat  atata 
of  rofiaoaaat,  Do-N<porpk)  “  2.0)1  1  aad  D#-N(  axial)  -  2.067  1  vitk 
tka  iroadZZ)  ataii  ditplaaad  O.SS  X  froa  tka  aaaa  ploaa  of  tka  por- 
pkiaato  aora.  Tka  oorraapoadiap  atraataral  paraaatara  of  tka  firat, 
iaaa  praaiaaly  dataraiaad  darivativo  ara  aiailar.  Tkaao  paraaatara 
ara  aigaifiaaatly  aaallar  tkaa  tkaao  of  otkar  kigk-apia  iroa(ZZZ) 
parpkyiaataa  kavlap  aa  aaioale  axial  ligaad  (avaraga  Fa-M(porpk)  » 
2.000  X,  PadZZ)  dicplaoaaaat  *  0.91  X).  Tkia  Doll*  aoordiaatioa 
groap  ia,  of  aaaraa.  aloaaly  ralatod  to  tka  fiva-aoordlaoto  forria 
kaaapawtaiaa  kavlag  kiatidiaa  oa  tka  proxiaal  ligaad. 

Tka  aaaoad  darivativo  alto  feraa  a  a-a  aoaplax  katvooa  tvo  adja- 

Iaat  parpkiaato  aora*  vitk  a  aaaa  plaaar  aaparatioa  of  Jaat  ovar  2.9 
.  Tka  roovrroaoo  Of  rv  aeaplaxatloa  ia  tkaao  tvo  aeaplaxaa  load 
proaaaokly  ia  oa  ieowfffcava  l.l-dlaatkjUiaidaaole  darivativo)  aag- 
gaata  tkat  tka  ara  iataraatloa  atakiliaal^waa  fiva-aoordiaato 
apoaioa  la  tka  aolid  aad  tolatioai  vo  kava  kaoa  aaokla  to  proper# 
aaologova  totrapfeaaylporpkiaato  apaaiot. 

Cryatai  data:  Doc*  Z,  aaaootiaie,  a/a,  a  -  22.709  (9)  X,  k  • 
ll.no  (4)  X,  a  -  40.014  US)  X,  »  -  101.70  U).  t  -.19.  Don  ZZ. 
aaaootiaie,  »*/a.  a  -  XS.0S0  CS)  X,  k  -  10.040  (4)  I.  a  -  If  .OSS 
(S)  X.  0  -  00.40  Cl).  0-4. 
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SYNTHES  18  AID  NtOPUtTIIS  OF  MKW  "BIS-POCKET"  POimUMS 


T.  Ua  Mlysaoto  and  Tuklyoshl  Sasaki 

Department  of  Chemistry,  Faculty  of  Sciatica,  Tha  University  of 
Tokyo,  Tokyo  113,  Japan 

A  variety  of  pro toe tad  porphyrin*  have  *o  far  provided  auch 
lnforaatioa  r  a  la  ting  to  dlexygon  reactivity.  For  a  aore  coaplete 
understanding  of  the  structurs-fuectioo  relationship  of  haao-  . 
protein* ,  exploitation  of  otaer  protected  porphyrias  are  obvloualy 
required,  k aong  other*,  "hi* -pocket"  type  porphyrins*  ate  the  boat 
promising  candidate  for  tha  poaeihle  uaayaaetrlcal  protection  to 
both  facaa  of  tha  ao locular  plane.  Na  praaant  hate  the  exaaplea  of 
such  a  elaaa  of  aynthetic  porphyrin*  1-M  and  2-M. 

"  1-2H  and  2-ZR  net*  synthe¬ 
sised  by  the  lothenuad  procedure 
and  four  at r op 1* near a  of  1-2H 
uere  separated  by  aluaiaa~coluan 
chromatography.  Each  iaoaar  of 
2-2B  ha*  relatively  high  con for - 
aetioeal  atablllty  to  light  and 
protoaged  heating. 

Three  protected  porphyrins, 
1-28,  1-28MHM  and  l-2Ha#a8, 

•homed varying  degrees  of  Fe  in¬ 
corporation  an  11* ted  la  Table. 

4" 

Fair  god  earn  converted 

to  hydroxy  iron  Of)  apacies.  1- 
FaCM  aad.^-FoOB  are  stable  at  . 
1-M,  Keg.  roco  teapetature.  At  higher  t«e- 

~  .  _  paratura  (4l*C) ,  houaver,  £-FaOB 

r*«  *  ■'J'  changes  to  the  ihwd  diner.  1- 

8* a.  feat.  PaOMor  Ml.'  '  bhtfe  four  coaplmna,  £- 

PeOfi,  ere  stable  for  at  least  8  h. 
Thu*  tharaal  stability  ef  ,1-FsOH 

Table.  Fa  lacmnecatbea  to*  moored  than  that  of  , .  ' 


fact*  clearly 
»t,  ateric  hulk  of 
lead*  t«  the  ia- 


odoS _ 0 _ 

•  least ioo  conditions :  fro* 
horn  0.08  a  aol|  2,4-lutldiee 
0,4  a  aol{  PeOr*  0.4  a  anil 
TW  20  alt  W* Ct  3h{  uadar  Hj. 


a^hUlaa^ea  of Igdagty  iteagg) 

sharp  contrast  to  mm  of  ud- 
protected  porphyrins  each  as  TPF 


Practical  use  of  1-OaMsy 
tovard  aa  aatlaoopl  satic  agsa 
will  ha  alee  discussed. 


1.  K.  0.  Susllek  aad  R.  M.  Foe,  J. 
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DBS IQ)  AND  SYNTHESIS  OF  STABLE  DIOXYGEN  ADDUCTS  OF 
IRON (II)  COMPLEXES  ON  THE  BASIS  OF 
THE  NOVEL  PROPOSAL  ON  ELECTRON  TRANSFER  PATHWAY 

Yasuo  Yamamoto ,  Kuninobu  Kasuaa ,  and  Keiichi  Taukahara 

Department  of  Chemiatry,  Shimane  University. 
_ 1060  Nishikawatsucho,  Matsue,  690  Japan. 

The  principle  of  oxidation-  and  oxygenation-  mechanises 
of  heme  iron (II)  does  not  seen  to  be  well  established.  For 
the  thorough  explanation,  a  hypothesis  on  electron  trans¬ 
fer  pathway (Fig.  1),  which  has  bean  proposed  by  one  of 
us(Y. Y. )  and  which  is  not  in  conflict  with  the  various 
facts  involving  electron  transfer,  is  introduced,  on  the 
basis  of  this  hypothesis,  the  stable  oxygenation  of 
myoglobin  and  picket  fence  porphyrin  are  interpreted  by 
the  schemes  of  Fig.  1(c)  and  Fig.  1(a)  types,  respective ty- 
In  the  present  paper  we  report  dioxygen  adducts  of  sever* 
iron (II)  complexes  which  have  -H8j  group (s)  close  to 
coordinated  dioxygen (N  -  0(1) « -'-3.4  kt  N  -  0(2)  t  —2  A) , 
so  that  the  electron  transfer,  i.  e. ,  the  autoxidation  of 
oxygenated  iron (XX)  does  not  occur  by  the  schemes  of 
Fig.  1(a)  and/or  Fig.  Me)  types. 

(a)  Electron  transfer  dees  net  occur, 

beeauee  the  nodal  planes  are  net  copianar. 
(stable  oeygenatioe) 1) 

It  does. 

(autoxidation) 1  * 


A^l/  /y  /  (c)  It  does  not,  because  the  p  orbital  Is 
A*)/  distorted  froe  the  reflection  symmetry?* 

(stable  oxygenation)11 

Fig.  1 

Hypothesis  of  electron  transfer  pathway. (electron  is  not 
transferred  through *>  bond.) 

1)  In  the  caee  of  fa^Oj  ay at  so,  p  orbital  of  title  figure 
say  be  cepiaoed  by  xorbital  (electron -acceptor  orbital) . 

2)  dm  acbltel  earn  be  diatertod  by,  for  instance,  hydrogen 
hand. 


■Z 
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BIOLOGICALLY  ULBVAMT  DIFFEKKMCES  (STRUCTURAL.  THXKHOOYHAMI C ,  AMD 
UIRIC)  BBTUKBM  I  ROM  (II,  III)  PORPHTRIHS ,  CHLOR1HS ,  AMD 
ISOBACmiOCHLORlMS 

St«m  E.  8kmim.  Kim  M.  Long,  Robert  Y.  Hudgens ,  Susan  B. 
Elaore,  Dennis  M.  Jonsrud,  and  J.  lory  Kennedy 

Colorado  State  University,  Fort  Collins,  CO  80323 

A  variety  of  hene-contalnlng  oxldorsductase  ensyaes  do  not 
contain  Iron  porphyrins  but  Instead  contain  iron  cnplens  of 
chlorlns  or  lsobacterlochlorlna  (hereafter  collectively  refered 
to  ae  hydroporphyrins).  The  discovery  of  Iron  by  dr  opor  phyr ins 
In  these  ensyaes  has  proapted  us  to  examine  the  properties  of 
series  of  iron  porphyrins,  chlorine,  and  leobacterloehlorlns 
having  identical  or  very  slallar  peripheral  substitution.  To 
ascertain  vhethsr  a  given  prosthetic  group  is  optiaally  suited 
for  a  particular  chaalcal  teak,  it  is  necessary  to  discover  vhat 
features  of  the  cheaistry  of  iron  hydroporphyrias  differ  froa 
iron  porphyrias. 

Vs  will  present  results  that  isocost rata  that  ligand  . 
affinities  of  Ve(?)  and  Fe(F)  (MCS)  (P  -  00,  OK,  and  ORiBC) 
can  vary  by  several  orders  of  aagaltude  Aon  the  ligated  fire- 
or  six-coordinate  coaplaaea,  respectively,  are  high  spin.  Our 
hypothesis  is  that  hydroporphyrins  can  aero  readily  accoaodata 
high  spin  Fa(tt)  and  Fa(IIl)  because  they  are  structurally  aore 
ceapllaat  (they  are  aors  flexible  sad  have  larger  ceres).  Our 
proposed  structural  basis  for  the  observed  ligand  affinity 
differences  is  supported  by  the  aoleeular  structures  of  nee  iron 
hydroporphyrins,  shlch  so  will  also  present. 

Me  will  also  present  results  free  our  initial  studies  of 
electron  transfer  and  ligand  eaehaaga  kinetic  differences 
between  iron  porphyrins  and  hydropsrphy t Ins. 

1.  8.  H.  Streuss,  N,  I.  Silver,  sad  J.  A.  Xbers,  J.  Aa, 

Chea.  Soc. ,  1983,  A108. 


TH1  ACTIVE  SITS  STXUCTOU  AMD  LIGAND  BINDING  PBOPEXTIES 
or  CHLOtOPKKOXIDASE 

John  H.  Dawson,  Nmaorl  Bono  and  Lowell  P.  Hager 

DapartMC  of  Chaxistry  Department  of  BlocfaaaUtry 

Oil varsity  of  Sooth  Carolina  Onlvarslty  of  Illinois 

ColuofeA,  SC  USA  '9208  Urbane,  IL  USA  61801 

Cbloroparoxldaa a  (CPO)  la  a  unique  hsais  iron  Mtalloanzyaa  that 
catalysaa  both  peroxide-dependent  oxidations  as  wall  as  halogaaa- 
tlooa  of  or*anlc  subs t rat as.  Spectral  slallarltlas  between  CPO  and 
cytochroaa  P-450  hsva  pravloualy  baan  eltad  aa  avldanca  for  ando~ 
ganous  c bio  lata  ligation  to  tha  CPO  bane  iron  aa  haa  baan  wall  as- 
tabllshad  for  P-450.  In  particular,  both  ansyaes  adhibit  substan¬ 
tially  rad  shifted  Sorat  UV-vlslbla  adsorption  naxlaa  (-450  an)  In 
thalr  farroua  CO  statas.  However,  no  fraa  sulfhydryl  groups  avall- 
abla  for  ligation  to  tha  bans  Iron  haws  baan  datactad  In  rhaalral 
stadias  of  CPO.  In  ordar  to  obtain  additional  Information  about 
tha  actlva  alta  atructura  of  CPO,  wa  hava  earrlad  out  axtanalvn  DV- 
vlsibla  absorption  and  nagnatie  circular  dlchrolan  (MS))  spectro¬ 
scopic  studios  of  both  ferric  and  farroua  CPO  in  tha  preeanca  of 
various  exogenous  ligands.  Nhannvnr  pons ibis,  dirnet  conpnrlnnn 
haa  baan  aids  bntwaan  tha  apactral  propartiaa  of  analogous  statas 
of  CPO  and  P-450.  Tha  following  saj  or  csacluaiona  hava  baser  aachsdt 

1.  Cloaa  UV-vlsible  absorption  and  WO  spactral  slailarlties  are 
alnoat  always  observed  bntwaan  analogous  ligand  adduces  of  CPO  and 
P-430  Involving  over  twenty-five  oxaaplaa  of  carbon,  nitrogen, 
oxygen,  sulfur  and  phosphor wa  doners  to  the  ferric  and  ferrous  an- 
syaas.  This  la  neat  sonalatsnt  with  aaaantlally  idantical  coor¬ 
dination  strwc tunas  for  both  sniynas,  l.a. ,  aodoganoua  axial  thlo- 
lata  llgatloa  ttana  to  tbs  alto  at  exogenous  ligand  binding. 

2.  Meat  Inportaatly,  coordination  of  aa  exogenous  thlolate 
ligand  to  forric  CPO  yields  a  vary  rad  shifted  Sorat  UV-vlslbla 
absorption  mrtmm  together  with  tha  appearance  af  a  vary  ptwaAoet 
paafc  1«  tha  near-DP  raglaa.  This  enamel  "split  Sorst"  spectra 
has  oaly  baan  obaarvad  in  ferric  porphyrin  coaplaxaa  witbblonl- 
nntlc  Uganda  <n  An  ble-cklaUte  ligated  cess  (both  nodal  con- 
planas  and  thlolata-baund  ferric  P-450).  lhasa  data  provide  ean- 
palllng  avldanca  far  aa  da  ganous  thlolate  ligation  la  ferric  CPO. 

3.  Halide  Ann  (I*.  ■*%  Cl*.  P*>  directly  coapate «KT cya¬ 
nide  for  binding  to  the  ferric  iron  af  Cffe,  thua  the  halide  Ana, 
thanaalvna,  serve  an  Uganda  to  tho  hags  Iron  of  CPO. 

4.  AnolyaA  of  tho  binding  sffAlties  of  aoldlc  Uganda  to  CPO 

m  a  fnactlao  of  fK  regattas  (hot  tho  Ufpato  bind  a  tho  enapaa  A 
AatrnantrU  ^furn  QCQ  and  Ann  Ayl  InW salon 

with  analagaaa  data  on  atbar  pnroxidnnaa  and  eat a I  ease,  la  con¬ 
trast,  with  P-450,  an  Ante  ligand  nap  Mad  dtenctly. 

5.  Alkyl  carbcapAla  1  Hands  MM  directly  to  tho  bona  Iran  of 
CPO  (A  ochpaUilaa  with  eyes  Ida)  bat  yield  lenplanci  that  are  « 
■taw*  of  and  Aw  spin.  This  oontanwtadtroatly  a  tha  P-450 
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iriuid  mem  op  tb  nnaoun  m* 

Fa(octaethylporphyrln)C10^ 

Baggett  Hutchinson  and  Steve  Saaple 

Abilene  Christian  University ,  Box  8208  BCD,  Ab liana,  Taxes,  USA 
79699 


Bacauss  of  tbeit  biologies  1  significance,  iron  porphyrin  nosr 
plexas  have  bean  extensively  investigated.  Previous  work  has  ebowa 
tbs  importance  of  tbs  spin  stats  of  tbs  lm  la  tbass  sysfsas.1 
This  work  saaalaae  Fs+*  in  tbs  interned  late  spin  stats,  S-3/2,  la 
tbs  Ps(0B)a0s2  cowplex  using  vlbr  at  tonal  spactroscopy.  Tbs  re¬ 
sults  of  this  study  locate  tbs  position  of  tbs  Ts-B  sad  Pa-0 
stretching  bands  sad  Indicate  tbs  epMtry  of  tbs  CIOs  la  this  co¬ 
valent  smriroanant. 

Stable  isotopic  sabot ltuttoa  as  lag  1$0/lt0  sad  ,'Te/,tPs  was 
used  to  identify  sad  assign  tbs  infrared  spaces,  lbs  »e-H  stretch¬ 
ing  bead  was  placed  at  870  «a  l  based  sa  a  ,TPs/,tFs  shift  of  3 
ca  l.  Coaperison  of  this  iateraediate  spin  result  with  (bat  of 
tbs  higb-spia  Ve(0XP)Cl  h-f  stretebiag  band  ssstgaasat  of  -24» 
ca~l  shows  little  chaags.3  designs int  of  tbs  Cl-0  aodas  la  tbs 
v«  sad  v%  regions  wars  bseed  on  tbs  Three  intense 

ant  one  week  absorption  appear  la  tbs  V*  region  St  H85,  lit*, 

1139,  a*  993  m~l  while  three  beads  dad  d  Shoulder  occur  in  tbs 
Vs  region.  Ttama  beats  Show  isotopic  Shift*  froa  lZ  to  M  <ai 
Tbs  Ctv  syaastry  CIO*  predicts  only  fan  iaftsred  set tus  bands  la 
each  of  tbtno  rsgloos,  so  the  C10»  is  la  a  line  sysaattleal  ana* 
figuration. 

Tin  Ps-0(C10»)  stretebiag  bead  in  tbs 
s  brood  porphyrin  Ilgam  sbeofptto*  between  333-333 
for  this  snljpK  is  sbesiaad  froa  tbs  infrared  spsntrs  of  ’ 
Fe(Wnqo»  <St^  i>Bd>  sn  sbMrtpsion  ant  precast  l*  tbs  ligand 
362  ca“*»81dk  fit  osggsated  at  0  »*-0(C100  sfcaotptiaa. 


i.  v.  sebitft 

a.  oty  it  < 
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SYNTHESIS  AND  PROPERTIES  OF  IHON(IXX)  PORPHYRIN  COMPLEXES  WITH 
HIGHLY  OXIDIZING  OXYMUON  LIGANDS 

Harold  M.  Goff.  Gregory  M.  Godzlela,  and  Lisa  A.  Rldnour, 
BipSHiaant  of  Chemistry,  University  of  Iowa,  Iowa  City,  Iowa  52242 
USA 


A  variety  of  new  oxyanlon  cowplexes  of  Iron(IlI)  porphyrins 
have  been  prepared  and  Isolated  fro*  nonaquagus  Media.  Oxyanlon 
ligands  Include  IO3",  ReOs",  HO#2",  Mid  CrOq2-.  The  cowplexes  are 
synthesized  either  by  a  Metathesis  reaction  between  the  chloro- 
Iron(III)  porphyrin  conplax  aid  the  silver  oxyanlon  salt,  or  by 
reaction  of  the  oxyacld  with  the  oxolron(III)  porphyrin  diner. 
Reactions  are  Monitored  by  optical  and  proton  nMr  spectroscopy. 
Proton  NMR  spectre  of  Iron(lII)  tatraphenyl porphyrin  cowplexes 
reveal  a  hyperflne-shlfted  pyrrole  proton  signal  In  the  far  down- 
field  region  diagnostic  of  a  high-spin  Iron(III)  configuration. 

The  chromte  conplex  ts  particularly  novel  In  view  of  the  United 
coordination  c  howls  try  known  for  Mils  strolgly  oxidising  Ion. 
lne  chromate  conplex  Is  assuned  to  ham  a  bridged  d  Inert  c  structure 
on  the  basis  of  a  2:1  Iron  to  chreaate  analysis,  and  proton  NMR 
spectra  which  show  large  chemical  shift  differences  for  non- 
equivalent  nets -phenyl  proton  resonances.  Reactions  of  the 
cowplexes  with  organic  substrates  are  under  Investigation. 


»1  “• 


ELECTRONIC  EFFECTS  IN  TRANSITION  METAL  PORPHYRINS.  THE  EFFECT  OF 
SYMMETRICAL  vs.  ^SYMMETRICAL  AND  PARA  vs.  META  PHENYL  SUBSTITUTION 
ON  THE  FORMATION  CONSTANTS  OF  A  SERIES  UF  TETRAPHENYLPORPHI NATO- 
rR0N(III)-BIS-N>METHYLIMIQA20LE  COMPLEXES 

F.  Ann  Milker  and  Virginia  L.  Balk* 

Department  of  Chemistry,  San  Francisco  State  University, 

1600  Holloway  Ave. ,  San  Francisco,  California,  USA  94132 


Ha  have  previously  shown  that  all  Zh(II)  tetra phenyl porphy rl ns 
form  complexes  with  the  axial  ligand,  3-pl coline,  whose  stabilities 
are  rationalized  on  the  basis  of  the  Hammett  equation.' 


log  *X  -  (tox)p  (1) 

Irrespective  of  whether  the  phenyl  substituents  are  symmetrically 
or  unsynsetrlcally  arranged,  or  whether  they  are  attached  at  the 
meta  or  para  positions  of  the  phenyl  rings.  In  contrast,  Fe(III) 
tetraphenyl porphyrins  exhibit  a  more  complex  behavior.  For  the 
general  reaction 

PFeCI  +  2  N-Mafm  »  PFe(*F-MaIm),+C?"  (2) 

tHCI,,  2S°C  z 

tetra-para-substl tuted  TPP  complexes  have  previously  been  shown  to 
behave  according  to  aquation  (1),  with  p  *  -0.39. 2  (The  negative 
sign  Is  due  to  the  necessity  of  stabilizing  a  positive  charge  on 
Fe(III)  In  the  product.2)  However,  tatra-meta-substltuted  TPP 
complexes  and  unsymmetrlcally  pan- substituted  TPP  complexes, 
(P~X)n(p-Y)4„nTPPFeC1,  have  recently  been  found  to  behave  according 
to  equation  (1)  with  Identical  values  of  p  ■  -0.18.  These  results 
lead  to  a  re-evaluation  of  the  FS(HI)  porphyrin  bls-axlal  ligand 
complex  formation  system.  In  which  tetm- para -substituted  TPPs  are 
now  viewed  as  behaving  anomalously.  The  reason  for  this  "anomalous" 
behavior  Is  believed  to  be  the  forced  conjugation  of  the  fourth 
phenyl  ring  In  the  product,  (p-XJ.TPPFetN-Malmjs^Cr ,  In  order  to 
remove  the  formal  positive  charge  on  Fe(III ).  That  this  Is  an  un¬ 
favorable  process  Is  seen  by  the  fact  that  It  does  not  occur  until 
the  fourth  Identical  substituent  Is  added. 


Amide-containing  TPPFeCl  derivatives  exhibit  their  own  type  of 
"anomalous"  behavior.  In  that  they  form  complexes  significantly 
more  stable  than  predicted  by  their  Hwarntt  substituent  constants. 
This  effect  Is  explained  In  terms  of  Ion-pair  stabilization  of  the 
product  through  H-bondlng  of  the  ami  da  to  the  displaced  chloride. 

The  Implications  of  these  findings  to  the  redox  potentials  of 
hams  proteins  and  the  properties  of  the  Picket  Fence  porphyrin  will 
be  discussed. 


1. 

2. 


A.  McDermott  and  F.  A.  Milker, 


F.  A,  Milker,  M.-M. 

59820971). 
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RESONANCE  RAMAN  SPECTRA  OP  CHLORINS  AS  MODELS  FOR  THE  PROSTHETIC 
CROUPS  OF  "GREEN"  HEME  PROTEINS 

Laura  A.  Anders son,  Thomas  M.  Loehr.  Chi  K.  Chang,  Anthony  R.  Lin, 
and  A.  Crane  Mauk 

Departaant  of  Chaalatry  &  Biochemical  Sclances,  Oregon  Graduate 
Canter,  Beaverton,  OR  97006  (LAA  &  TML);  Departaant  of  Chemistry, 
Michigan  State  University,  East  Lanalng,  MI  48824  (CKC);  and  the 
Department  of  Biochemistry,  University  of  British  Columbia, 
Vancouver,  BC  V6T  INS. 


Resonance  Raswui  spectra  of  Iron  chlorln  complexes  have  been 
investigated  as  models  for  the  prosthetic  groups  of  the  "green"  heme 
proteins.  The  RR  spectra  of  Fe(III) -photoprotoporphyrin  IX  and 
Fe(lII)-deutarochlorln,  in  which  ring  B  of  their  porphyrin  macro- 
cylea  are  reduced,  show  several  new  bands  above  1000  cm-'*-  that  are 
not  observed  la  porphyrin  spectre.  Furthermore,  the  pattern  of 
relative  Intensities  is  strikingly  different  and  there  is  a  sig¬ 
nificant  increase  in  the  number  of  to tally- symmetric  (l.e.,  pola¬ 
rised)  RR  modes  In  the  chlorln  spectra. 

Sul f myoglobin  (SMb)  is  an  example  of  a  "green”  heme  protein. 
This  protein  exhibits  an  anomalous  electronic  absorption  spectrum 
after  reaction  of  myoglobin  with  certain  sulfur-containing  reagents, 
and  has  been  postulated  to  result  in  reduction  of  the  porphyrin 
moiety  [1].  The  RR  spectra  of  oxidised  and  reduced  SMb  are  diagnos¬ 
tic  of  a  chlorln-contalnlng  prosthetic  group.  The  increased  number 
of  spectral  lines  and  Che  greater  number  of  polarised  RR  bands  are 
consistent  with  a  general  loss  of  symmetry  of  the  chlorins  vs.  the 
porphyrins. 

Both  Fe(II)SMb  and  Fa(III)SMb  show  two  strong  spectral  fea¬ 
tures  near  1360  cm"*.  Porphyrin  complexes  exhibit  only  a  single, 
strong  band  at  this  frequency,  the  well-characterised  oxidation- 
state  marker  bend  [2].  However,  two  polarised  RR  bands  are  also 
evident  In  the  spectra  of  Nl(II)-,  Cu(II)-,  and  Fe(III)-octaethyl- 
chlorlna  (3],  aa  well  as  in  the  RR  spectra  of  the  chlor In-contain¬ 
ing  Hama  cd*  from  Pseudomonas  aeruginosa  [4] . 

[1]  T.  Brittain,  C.  Greenwood,  6  D.  Barber,  Bloc him.  Blophya.  Acta, 
136.  121  (1982). 

[2]  T.G.  Spiro,  in  "Iron  Porphyrins,"  Ft.  II,  A.B.P.  Lever  6  H.B. 
Cray,  Eds. ,  Addison-Nee ley,  1983,  Chap. 3. 

(31  T.  Osakl,  T.  Kitagawa,  6  B.  Ogoshl,  Inort.  Cham.  18,  1772  (1979). 
(4)  T.K.  Cotton,  k.  Tinkovich,  6  N.9.  Cork,  FEB8  Lett.  133,  39 
(1881). 
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THE  DIRECT  ELECTROCHEMICAL  SYNTHESIS  OF  THORIUM  AND 
URANIUM  COMPOUNDS 

N.  Kumar,  L.  Matassa  and  Dennis  0.  Tuck 

Department  of  Chemistry,  University  of  Windsor 
Windsor,  Ontario,  Canada  N9B  3P4 


The  electrochemical  oxidation  of  a  metal  into  a 
non -aqueous  solution  phase  provides  a  simple  one-step 
room  temperature  synthetic  route  to  neutral  and  anionic 
metal  halide  complexes. 1 2  With  thorium  and  solutions  of 
halogen  (X2;  X  »  Cl,Br)  in  acetonitrile^,  the  products 
are  ThX4 . 4CH3CN ,  which  can  be  easily  transformed  into 
other  neutral  adducts,  or  by  heating  in  vacuo  to  the 
uncomplexed  TI1X4.  In  the  presence  of  X2+R4NX,  the 
products  are  (R4N] 2 [ThXg] .  Solutions  of  I2  in  CH3CN 
give  rise  to  ihX2.2CH3CN,  froa  which  Thl2 ,  Thl2-bpy,  or 
ThOI2  are  easily  obtained.3  All  these  syntheses  have 
many  advantages  over  earlier  high  temperature  routes. 

With  uranium  }X2|CH3CN|  cells  under  a  nitrogen 
atmosphere,  the  products  are  again  UX4.QCH3CN  compounds, 
from  which  related  derivatives  can  be  formed,  but  in 
the  presence  of  oxygen  one  obtains  analogous  neutral  or 
anionic  UO2X2  species. 

The  8-diketonate  derivatives  TI1L4  (L  -  acac~  and 
analogues)  can  be  prepared  by  similar  routes,4  as  can 
UL4  and  UO2L2. 

Thorium (XV)  nitrate  species  can  be  obtained  by 
oxidising  the  metal  electrochemioally  into  either 
N204 | EtOAc | CH3CN  or  HNO3 | tri-n -butyl  phosphate  solu¬ 
tions.  The  uncomplexed  Th(N03)4,its  neutral  adducts, 
and  salts  of  [Th(N03)g]2-  have  all  bean  prepared  in 
good  yield  by  such  methods. 

1.  C.  Oldham  and  D.G.  Tuck,  J.  Cham.  Ed.,  1982,  59, 

420.  »  ~ 

2.  N.  Kumar  and  D.G.  Tuck,  Can.  J.  Cham.,  1982,  60,  25791 

3.  N.  Kumar  and  D.G.  Tuck,  Inorg.  Cham.,  1983,  22,  1951. 

4.  J.J.  Habeeb,  D.G.  Tuck  and  F.H.  Walters,  J. Coord. 
Cham..  1978.  8,  27. 
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SYNTHETIC  AND  STRUCTURAL  CHEMISTRY  OF  GADOLINIUM 
ANO  OTHER  LANTHANIDE  CATECHOLATE  COMPLEXES 

Own  E.  Freeman  and  Kenneth  N.  Raymond 

Department  of  Chemistry  and  Materials  and  Molecular  Research  Divi¬ 
sion,  Lawrence  Berkeley  Laboratory,  University  of  California, 
Berkeley,  California  94720  USA 


Several  lanthanlde(UI)  complexes  with  catechol  (1 ,2-dihydroxy- 
benzene)  have  been  prepared  and  characterized  by  structural,  analyt¬ 
ical,  and  spectroscopic  techniques.  Only  1:1  coeplexes  are  observed 
at  low  pH,  but  bis-,  trls-,  and  tetraklscatecholato  lanthanide  con- 
plexes  nave  been  prepared  In  basic  (pH  >  12)  solutions. 

The  structures  of  trls-  and  tetraklscatecholato  gadolinium  con- 
pounds  have  been  date  mined  by  single  crystal  X-ray  diffraction. 

The  Na«8d(catecholate)«  -19.2H,0  has  01(j  dodecahedral  molecular  sym¬ 
metry  and  the  structure  Is  nearly  Isonorphous  with  the  previously 
characterised1 •*  series  Na»M(IV){catecho)ate), -21HzO,  M  ■  U,  Th,  Ce, 
and  Hf.  The  trlscatecholato  Gd  complex  fa  a  diner,  Na«LGd(catacho- 
1ate),]i-20H»0.  Each  gadolinium  atom  Is  seven-coordinate  and  cou¬ 
pled  by  two  bridging  catecholete  ligands. 

Analytical  and  crystallographic  data  tentatively  Indicate  the 
formulation  Naz[Gd(catecholate)ij«>HRzO  for  the  blscatecholate 
complex. 

The  solution  compos 1 tl on/ product  Interdependence  of  the  syn¬ 
thetic  chemistry  of  these  compounds  will  be  presented  end  compered 
to  the  solution  cheartstry*  of  other  lanthanide  catocheVates . 


1.  S.  R.  Sofen,  K.  Abu-Oarl,  D.  P.  Freyberg  and  K.  N.  Raymond, 

J.  Am.  Chen.  Soc.  1978,  100,  7882. 

2.  $.  R.  Sofen,  S.  R.  Cooper  and  K.  N.  Raymond,  lnorg.  Cham.  1979, 

1811. 

3.  D.  Zbu,  M.  Kappel  and  K.  R,  Raymond,  manuscript  In  preparation. 
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SXKn*  AND  BZMXTJUjLXC  UURHMZfiB  (ACT  HUM) 
ALKOXXDCS  Ml  WNTHOWd  ZM  INORGANIC  CWIISTRY 


Ram  C.  Mehrotra 

University  o f  Rajasthan,  Jaipur  303004  (India) 


•lapis  and  bimetallic  laaprcpexldaa  of  lanthanldaa 
(actinides),  Ln(OPri)3  and  LnjAKOPr^J  j,  can  ba 

synthesised  aaaily  by  tha  reactions  of  thair  anhydrous 
chloride  aleoholates  with  reqeislte  quantities  of 
aodiaai  laopropoxida  or  potassium  tstraisopropoxy- 
aluminata* 

All  those  can  be  easily  purified  by  crystallise- 
tlom  or  volatilisation (particularly  tha  latter) .  They 
react  with  considerable  facility  with  water  and  a 
variety  of  hydroxy  organic  compounds (ROH)  like 
alcohols,  phenols,  fluoro alcohols  r  glycols,  ethanol - 
amines,  organic  mad  silyl  asters,  h-dlketonas,  fluoro- 
p~dlke tones,  jfe-ketoe stars,  sal  icyl aldehyde  j  |Wwis« 
amines,  p-ealieylaldiainaa,  carboxylic,  floors  sad 
hydroxy  carboxylic  acids  to  yield  a  variety  of  simple 
and  alxsi  derivatives! 

LntoPr1)^  •»  n  ROK  ln(0»r1)i-Il(0R)B  4  n  P^ortt 

LnjAKOPr1)^  4  3n  ROM - >  tnfjfllWr^^lOR) 

4  3n  Pr^JHt 


These  products  are  proving  of  greet  interest  from 
e  number  of  paints  ef  now  like  catalysis  (pure  oxides 
end  ahnd  oxides) ,  laser  properties  (anhydrous  pure 
E-dlhstametea,  for  which  this  is  the  ably  convenient 
route  in  a  maker  ef  oases),  shift  magenta,  gas 
chromatography  ( f luorinatad  derivatives)  and  structure 
(coordination,  association  md  'f'  orbital 
participation) . 

A  number  ef  very  interesting  nixed  ligand 
derivatives  have  been  synthesised  by  tha  reaction 
ef  the  typet 

SnWf**)^*)^  ♦  x  »  — *  *  «  HefoH 

•truetural  features  ef  the  derivatives  are  being 
investigated  in  detail. 
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ACTINIDE  AMD  LAKTHAMIDg  EXTRACT IOH  CHEMIST*!  WITH 
MRJTHAL  HiraHCTIOMAL  OBBMBfSHMMS  C0MTOUXD8 


Anthony  C.  Muscats llo  and  Janes  D.  Mavtatll 

Rockwall  Intatnatlonal,  Rocky  Plate  Plank,  P.  0.  Box  464,  Golden, 
Colorado  80401 


Raaearch  on  actinide  and  leathanide  extraction  cfcaaiatry  with 
neutral  blfunctionsl  organophoaphorue  conpoooda  (auch  aa  carbanoyl- 
aathylphoaphonatea)  haa  been  alow  developing  coapared  to  nonofunc- 
tlonal  compounds.*  In  the  lent  few  year*  however,  with  increaaed 
applications  of  thaae  reagents  in  the  nuclear  field,*"*  theta  hen 
been  a  renaissance  in  the  ch awls try  of  theca  compounds.  Applica¬ 
tions  have  been  primarily  with  the  reagents  dlhsxy 1-R ,N-dlethyl- 
carbeaoylanthylphospbonata  (DBDKCMP)  and  to  a  la seer  extent,  the 
dibutyl  analog  (DBDECMP) ,  loth  DHDBCM*  and  OBDECKP  extract  acti¬ 
nides  and  lanthanides  appreciably  fro*  nitric  acid  solutions  whereas 
few  other  elements  are  extracted ■  the  extraction  nechaalena  of  cone 
actinides  and  1  anthanldaa  have, Wen  reported.  Addition  of  trir 
butylphoaphate  to  both  DHDBCMP  end  DBDXOff  has  beaa  found  to 
eynergiatlcelly  enhance  the  extraction  of  plutoniun  and  ansrlciunV 
The  chenictry  of  those  reagents  with  selected  lanthanide  end  . 
actinide  el  sweats  will  be  reviewed  with  enpbeais  on  recent  work  in 
the  authors'  laboratory . 


1.  w.  V.  Scbuls  and  3.  D.  Mavratll  da  J.  M.  U  (Id.)  Recant 
Developnentc  in  Separation  Science  .9ol.  7.  CSC  Prase.  Boca 

wt'w^-wRVprn-: — — — 

2.  W.  W.  Schuls  and  L.  D.  Mcteaac  in  W.  Muller  and  B.  Linder  (Ida.) 
Trancplutonlun  Diamante.  North  Holland  Pub.  Co.,  Ana  tar  dee, 

iiW,  p.  *ii. 

3.  J.  D.  Jlavratil  and  C.  H.  Tbonoaoe,  Huai.  TechoOl.,  43,  (1979). 
136. 


4.  L.  L.  Marta  11a.  ),  ft  iavfcatil  Wd'H.  T.  Saha,  id  X.  *.  Hawmctl 

3.  H.  1.  Tanada,  L.  t.  Martalla  and  J.  D.  Mavratll.  X. 

Metals.  86.  (1992),  211. 

6.  3.  D,  Mavratll  oad  L.  t*  Hartal la,  Bso.  Bel,  Teaknol..  It. 
(1981),  1147. 

7.  A.  6.  Muses  tell o.  J.  >,  Mavratll  and  h  I.  Billion,  toi.  Ska. 
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URANYL  COORDINATION  POLYMERS 

Christopher  J.  Hardlman,  Ryszard  Grybos  and  Ronald  0.  Archer 

Department  of  Chemistry  •  University  of  Massachusetts ,  Amherst,  MR 
01003 


Metal  Ions  coordinated  with  bridging  ligands  can  form  poly¬ 
mers  with  properties  quite  different  from  analogous  organic  poly¬ 
mers  without  metals.  However,  Intractability  Is  a  serious  prob¬ 
lem  In  such  polymers  where  the  metal  is  an  integral  part  of  the 
backbone.  In  order  to  minimize  this  problem,  we  are  using  three 
approaches:  (1)  oxo  metal  ions,  (2)  bulky  ligands,  and  (3)  non- 
rigid  coordination  centers.  Me  have  previously  reported  on  the 
letter  approach1  for  eight-coordinate  zirconium  and  tungtten( IV). 

Uranyl  polymers  have  been  synthesized  through  solution  reac¬ 
tions  and  fay  interfacial  methods  for  a  wide  variety  of  ligands. 
Including  aliphatic,  oleflnic,  acetyl Inlc,  and  aromatic  dicar¬ 
boxyl  ate  s;  bls-8-qulnollnolss  bls-Schlff-bases;  bls-6-dl ketones; 
and  qul nones.  Pyridine  and  dimethyl sulfoxide  solvate  the  grow¬ 
ing  polymers  and  solubilize  than  until  the  molecular  weights 
reach  the  maximum  allowed  by  reagent  stoichiometry.  The  reac¬ 
tions  are  forced  through  distillation  of  acetic  acid  end  the 
solvent  under  reduced  pressure  when  uranyl  acetate  is  used  es 
the  reagent.  Interfacial  syntheses  Involve  uranyl  nitrate  In 
diethyl  ether  and  the  ligand  anions  In  water. 

Rigorous  molecular  weight  evaluations  of  these  end  other 
coordination  polymers  have  been  made  with  N-methyl -2-pyrrol Idone 
solutions  on  Supers tyrogel  gel  pernhatton  columns,  with  viscos¬ 
ity  measurements,  and  by  end  group  analyses.  The  mults  Indi¬ 
cate  number-average  molecular  weights  of  up  to  30,000  for  seme 
of  the  film  forming  uranyl  polymers. 

The  polymer  films  have  interesting  properties.  Excellent 
glass  adhesion  end  good  lithographic  sensitivity  ere  two  which 
we  have  Investigated. 

1.  R.  0.  Archer,  M.  H.  Batschelet  and  M.  1.  Illlngsworth,  J. 

Naertmol.  Scl.-Cham.,  TSfil,  JH,  261. 
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SYNTHESIS  AMD  IDENTIFICATION 
BY  X-RAYS  DIFFRACTION  AND  I.R.  SPECTROSCOPY 
OF  MIXED  ALKALINE  AM)  RARE  EARTH  FOLTFHOCFBATE8 

Dalila  Ban  Hasten,  Moktar  Farid,  Najia  Ariguib  and  Malika  Trabelai 
Ecole  No  male  Supdriaura,  Zarsouna,  Biaarta,  Tunisia. 

The  condanaad  phosphates  ban  acknowledged  a  great  evolution 
tinea  the  discovery  of  luatinaacent  pro  part  let  of  Reodyu  ultraphosphate 
(Nd  P.0. ,)  in  1972(1).  These  properties  night  be  extended  to  nixed 
no  no vl lent  and  rare  earth  polyphoephates(2),  (3). 

So  the  study  of  nixed  nonovalent  (K1  *Li,  Ms,  K,  Rb,  Cs,  NH?) 
and  rare  earth  (La,  Sn,...)  polyphosphates  gives  a  double  interest. 

It  pernits-to  study  a  fund mental  problen  which  nay  lead  to  the  identi¬ 
fication  of  new  conpounda,  -  to  obtain  compounds  with  "a  high  added 
value". 

Two  types  of  mixed  coiakpouuds  vha(r  <).  and  M^Ln(PO,)_  have 
been  tyntha tired  for  thi  first  tinet 
LiLn(PO-), 

HaLn(POf)? 

X  Ln(POp*  }  KjLniFO^j— (HH4)Ln(P03)4  J  (wy^UKPOj^ 

RbLn(F03>4  {  Eb2U(F03)5— TlLn(FOs)4  }  T^LnCPO^ 

CaLn(P03)4  j  CSjInOPOjlj 

AgLn(P03)4 

(Ln-La,  Sn) 

The  new  compounds  have  been  isolated  and  characterised  by 
X-Rays  diffraction  and  I.R.  Spec  true. 

Two  Methods  for  the  preparation  of  these  now  romp  maids  barn 
been  stated. 

Crystal  unit  cell  paruaater  as  well  as  the  space  group,  of  the 
different  varieties  haws  been  difiaed. 

The  I.R.  spectra  of  these  compounds  indicate  if  phosphate  anions 


The  I.R.  spectra  of  these  compounds  indicate  if  phosphate  anions 
an  chain  phosphates  or  cyclic  phosphates. 

1.  H.6.  Dsnie  lawyer  and  H.P.  Us  bar,  J.  Daunt.  Elect.,  1972,  £  80S. 

2.  D.Biaberg.D. J.  Robbins,  D.R.  right  and  J.F.  Jaaar,  Appl.  fbva.Latt., 
1*73,  27,  (2),  *7. 

3.  K.  OtsuEa,  T.  Yaunde,  M.  Earuwetarie  and  T.  Kanura,  IEEE  J.  Quant. 
Elect..  1973.  QE-11.  330. 
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SYNTHESIS  AND  ANALYTICAL  APPLICATIONS  OF  STEMOCBEMICALLY 
RIGID  LANTHANIDE  CHELATE  COMPLEXES 


K.  C.  Brook*.  B.  A.  Medeiros,  D.  M.  Walba,  B.  W,  Slerslej.  K.  M. 
Barkley,  and  1.  E.  8 lever* 

University  of  Colorado,  Campus  Box  449,  Bouldar,  Colorado,  USA 
80309 


An  Important  property  of  six-coordinate  lanthanide  coaplexee 
la  the  ability  to  expand  their  coordination  sphere  to  fore  seven- 
or  eight-coordinate  species.  This  property  la  exploited  In  the  use 
of  lanthanide  chelates  as  shift  reagents  for  M*  spectroscopy  and 
as  conplexlng  sorbent  gaa  chromatography  stationary  phases. 


Two  classes  of  stereochemical ly  rigid  tulip-shaped  hexedentete 
ligands  have  been  synthesised,  (hie  class  Is  baaed  on  the  Schlffa' 
base  condensation  of  trls(2-amlaoethyl)amlne  with  a  variety  of 
0-dlketone  compounds.  The  Bu(lII)  and  Yb(III)  coaplexes  can  func¬ 
tion  as  !MR  shift  reagents. 


A  more  stable  hexedentete  ligand,  trls(2-oxo-9,9,9-trlfluoro- 
6, 8-nonanedlona) ethane,  Hjtfne  (E"CF|) ,  has  been  synthesised  In  two 
major  synthetic  steps. 


TULIP  LIGANDS 


The  first  step  is  a  WUliameoo  ether  symthesls  affording  1,1,1- 
trl*-(2-oxa-d-pentamone)ethame .  A  condensation  reaction  with  ethyl- 
trlflmoroeoetste  then  yields  H,tfnS.  MritlA  ion  lest  atom  hose 

«fe  dif- 


r- - cherssterisidS  e*  mosofiistl, 

(mat  ester  to  tbs  a  on  Sensation  alts—  f«r  the  Sm 
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NICKEL  AND  BIMETALLIC  COBALT-NICKEL  CARBIDE  CLUSTERS 

Gtullsno  Lonsonl  ,Alesaa ndro  Ceriottl  and  Mario  Manassero 

Dlpsrtlmento  dl  Chimlca  Inorganlca  a  Matallorganlca  a 
Cantro  dal  CNR, via  G. Venetian  21,20133  Milano, Italy 


Carbide  carbonyl  clusters  are  known  for  several  tran¬ 
sition  metals  (Ra^e^Ru.Os.CotRh).1  In  contrast , analo¬ 
gous  compounds  of  nickel  subgroup  ttstais, other  than  bi¬ 
metallic  derivatives  auoh  aa  £Fe .Ni.C(CO), .]2“, 

2-  A  2  14 

LFe5NiC(CO)15;r  and  Fe5MC(C0)16  (M-Ni.Pd),  were  un¬ 
known. The  absence  In  the  literature  of  nickel  carbide 
molecular  clusters  was  rather  surprising  when  conside¬ 
ring  the  existence  of  a  Nl^C  binary  phase.  2 

We  will  report  the  synthesis  and  structural  characte¬ 
risation  of  a  series  of  carbide  clusters  of  Co-Mi  and  Ni 
containing  up  to  four  Interstitial  carbon  atoms. Species 
so  far  characterised  by  X  ray  include  CCOgNi^CtCO)^]3”, 
CCOgNl  C  (C°>  ]3“  ,  [CoNifC<CO)J*~  ,  [Ni.C(CO)  ]2“, 

Several  of  the  above  compounds  are  labile  under  car¬ 
bon  monoxide  atmosphere ;when  degradation  reactions  were 
carried  out  under  mixtures  of  00  and  Hg, hydrocarbons 
ware  detected  in  the  gas  phase. Mi xturee  of  hydrocarbons 
(C1-C4)  result  alee  from  reaction  of  theaa  derivatlvaa 
with  acids, Me tai-oarbide  binary  phases  show  slmllar  be- 
haiWl^a, v*  W^therei^^hy^iyetsand/pr  proton-lndu- 
oed  reduction  of  ciustdr***tfd  co  f  & 
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OM  9S‘ 


Carstoan  t.  Umgt,  Obqr  Lmri&m  and  AacteCfcJh-Xnaaa 
university  of  OUionUt  Loo  Angelas,  OdUonU,  on  90024 

Bdge  doofela-tcidgad  trl-rattenioi  aertanyl  ob^U—  undergo 
facil*  nditutte  of  •  oarttwyl  fiw  by  •  |IM|W  lipd  «t  25 
*C  In  twm  saltation.  then  •  bridging  acyl  imp  1*  pres ant 
eutetltuticn  own  wlaHndy  an  tte  nttda  Won  to  «ueb  tte 
acyl  oargan  atan  In  banted,  fee  starting  — tor  11*  undergo  rapid 
esntenge  with  >*00  psadtting  thoix  wrictwnt  for  >aC  Ml  ntndlo*. 

h^HIiiHKOWHon,,  react*  within  4  hr  with  one  solar 
equivalent  of  ttiftewyljptenghlne  to  give  tte  attetltufcion  product 
■u.(o-B,o-0-C0W)«a»tl«h.  In  4M  yield.  23*  of  storting  nnborlal 
and  saw  101  of  tte  OMfln  or*  also  obtained.  with 

oMoasn  trltterylfhosghlns  loss  of  tte  mnoautetltutad  acyl  lydrido 
flUw  is  obtained.  tenet! on  with  FCOte),  ravins  an  assess  of 
thtsjhlta  bat  than  only  •  134  yield  of  tetCia«r»<XOle)}- 
(00) »P KMa) ,  la  isolated  along  with  te,<a»ltPC0Ne)„  (St). 


1.  mm,  44.  fedtelmn.  j.  rtrpn—t. 
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PRODUCTS  PROM  THE  REACTIONS  OP  Os3(CO)  u  (p-CH2)  WITH 
CO,  SO2.  Cl",  ASD  OTHER  HUCLEOPHELtS 

Eric  D.  Morrison  sod  Gregory  L.  Geofftoy 

Department  of  Cheaistry,  Pennsylvania  Stats  Univarsity, 

University  Park,  PA  16802 

The  nsthylens~brid*ed  duster  Os3  (CO)  j  j  ( vi-CH2 )  »  b  h»*  a  rich 
derivative  chaals try.  It  reacts  with  CO  to  give  the  new  katana 
substituted  cluster  083(00) ^(jj-CHjCO)  whose  structure  as  deteralned 
by  an  x-ray  diffraction  study  is  that  shown  la  eg  1 •  The  — chanlen 


of  formation  of  this  ketone  substituted  duster  will  be  discussed 
as  well  as  Its  reactions  with  Ho.  HjO,  sad  CH3OH.  Coaplsx  1_  also 
reacts  rapidly  with  ( (PhjP)  jH)Cl  to  yield  the  now  dhtorlda  -bridged 
cluster  2  which  has  also  been  structurally  char  act arlsad,  as  2. 


I  +  ((PhjP)jH}Cl 


This  U-CH2  cluster  2  also  resets  with  CO  to  give  saw  products  which 
will  ha  described.  ’"tbs  rwactloe*  of  the  p-<*2  clustsr  1  with  902, 
((Ph3P)2H]H02,  (<Ph3P)2HjH3,  and  other  nucleophiles  will  also  be 
presented. 
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ADDITION  OF  M-H  BONOS  ACROSS  METAL-ACETYLIDE  C-C  TRIPLE  BONDS:  A 
DIRECT  ROUTE  TO  DINUCLEAR  u2-VINYLIDENE  COMPLEXES. 

Dawood  Afzal,  P.  6.  Lenhert  and  C.  M.  Lukehart 
Vanderbilt  University.  Department  of  Chemistry, 

Nashville.  Tennessee,  USA  3723S 


There  Is  considerable  current  Interest  In  discovering  direct 
preparative  Methods  for  the  synthesis  of  complexes  containing 
unusual  types  of  ligands  and  for  the  synthesis  of  dlnuclear  com¬ 
plexes.  We  have  discovered  that  reactive  M-H  bonds  can  add  across 
the  C-C  triple  bonds  of  Metal -acetyl Ide  ligands  to  give  dlnuclear 
u2-v1nyl1dene  conplexes.  As  an  exanple,  the  cationic  Pt-H  coMplex, 
1,  reacts  with  the  acetyllde  coeplex  ,  g,  to  give  the  u2-v1nyl- 
Idene  complex,  j,  as  shown  below. 

The  x-ray  structure  of  |  will  be  presented.  At  current 
refinement,  the  Pt-Pt  distance  In  £  Is  2.750(1)  A.  The  reaction 
of  1  with  other  metal -acetyl Ide  complexes  will  be  discussed  also. 


It 


i.  L-etjP 
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TOWARDS  A  FIH1)  MODEL  OF  TRANSITION -FETAL  CLUSTERS 
Arnold  J.  Ceulemans 

University  of  Leuven,  Laboratory  of  Quantun  Chemistry, 
Celestijnenlaan  200F,  Leuven,  Belgium  B-3030 


Several  important  concepts  of  coordination  chemistry  derive 
from  Ligand-Field  Theory  which  provides  a  versatile  model  of  the 
electronic  structure  of  transition-metal  complexes.  Currently  two 
rival  forme  of  the  theory  are  In  use,  based  either  on  a  global  or 
a  local  paremetrlzartlcn  scheme.  Vhereas  the  global  scheme  offers  a 
ccrplet*  description  of  the  synraetry  of  the  ligmwl- field  hamlltonlan 
as  a  whole,  Its  local  counterpart  rests  ipan  the  elementary  unit  of 
a  metal  ion  and  a  single  ligand.  In  e  typically  chemical  way  of 
thinking,  the  conplex  la  aaaaofeled  from  these  elementary  building 
blocks,  assuming  straightforward  ligand  additivity. 

Both  models  necessarily  are  limited  to  mononuclear  ccapcmds, 
containing  one  central  metal  ion,  which  provides  a  predominant 
central  field.  Quite  in  contrast  polynuclear  clusters  leek  such  a 
field,  since  all  important  interactions  ate  tangential  rather  than 
radial.  This  so  celled  heterarchical  electronic  structure  of  clus¬ 
ters  challenges  well  established  bonding  concepts.  As  an  alternati¬ 
ve  to  most  recent  treatments,  which  focus  on  the  local  Interactions 
between  nelghouring  nuclei,  an  attempt  will  be  made  to  develop  a 
cluster-field  theory  of  the  global  type.  Following  the  methodology 
of  the  global  ligand-field  models,  the  covering  group  of  staple 
polynuclear  clusters  is  Identified,  suitable  hamlltonlan  forme  are 
aubduoed,  and  ftndamntal  parameters  are  proposed. 
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VIBRATIONAL  STUDY  AND  CRYSTAL  STRUCTURE  OF  ( (4.^-  t}^  ACETYLENE) 

DECACARBONYL  TETRACOBALT,  (14  -n  C  H  )Co  (CO)  ( u  CO)  . 

I  4  12  2  2  4  8/  2 

Giuliana  Gervaaio,  Rosanna  Roaaettl  and  Pier  Luigi  Stanghellini 


latituto  di  Chimlca  Generale  ed  Inorganics,  University  di 
Torino  (ITALY) 


The  title  compound  and  its  deuterium  and  C  isotopic 

derivatives  have  beep^  prepared  from  the  reactions  of  Co^fCO) 

and  CH.  C  and  CoH2’  r88Pectiv8lY  •  Infrared  data  on  the 

acetylene  ligand  vibrational  modes  were  collected  and  assigned 

on  the  basis  of  the  frequency  shifts  by  the  isotopic  labelling 

and  of  the  comparison  with  appropriate  models.  The  very  low 

value  of  the  C-C  stretching  frequency  suggests  a  large  n -back- 

-bonding  donation  from  the  Co.  unit,  which  lowers  considerably 

4 

the  C-C  bond  order.  Comparison  of  the  acetylene  frequencies 
with  those  of  the  acetylene  adsorbed  on  N1  (111)  faces  shows 
good  correspondence. 

The  molecule  structurally  consists  in  a  butterfly  arrange¬ 
ment  of  cobalt  atoms,  which  coordinate  the  C^H  ligand  in  such 
a  way  that  the  C-C  axis  is  nearly  parallel  to  ‘the  hinge  of  the 
butterfly.  The  C-C  bond  length  ( 1 .399(7)A)  and  the  great  back- 
bending  angle  (53®)  of  the  acetylene  confirm  the  strong  de¬ 
crease  of  the  "acetylenic''  character  of  the  ligand.  Each  Co 
atom  bears  two  terminal  CO  groups,  whereas  two  asymmetric  CO's 
bridge  two  opposite  edges  of  the  butterfly.  The  Co-Co  distances 
are:  2.559  X  (hinge),  2.464  X  av.  (unbridged  edge),  2.450  X  av. 
(bridged  edge);  the  dihedral  angle  of  the  butterfly  la  116®. 
The  entire  molecule  poesessea  an  approximate  C  symmetry. 

The  complex  crystallises  in  the  monoclinic  space  group 
P2x/c  with  a  «  11.228(2)  X,  b  -  8.514(2)  A,  c  -  17.793(3)  A, 
fl  •  94.35(2)®,  Z  ■  4.  All  the  atoms,  hydrogens  Included,  were 
located  with  the  final  index  R  »  0.044  for  2750  observed 
reflections . 

1)  J.E.  Demuth  and  I.  Ibach,  Surf.  Sci.  1979,  85,  365. 
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NITROGEN- HYDROGEN  BOND  FORMATION  FROM 
NITRIDO  AND  NITROSYL  METAL  CARBONYL  CLUSTERS 

Wayne  L.  Gladfelter.  Margaret  L.  Biota,  Joanne  Smieja,  and  Douglas 
E.  Flare 

Department  of  Chemistry,  University  of  Minnesota,  Minneapolis,  MN 
55455 

New  imido  (NH)  and  amida  (NH2)  complexes  of  metal  carbonyl 
clusters  have  been  formed  using  coordinated  N  atoms  or  NO  as  the 
source  of  the  nitrogen.  The  results  of  the  reaction  of  the  nitrido 
clusters  [FeRu3N<CO)i2]~,  tFeR^NCCOJj^lPfOC^)^)”,  and  [RuqN- 
(CO)i2]~  with  strong  acids  will  be  reported.  With  fFeR^NfCO)^)' 
and  [FeRu3N(CO)2o(P(OCB3)3l2l~  quantitative  formation  of  the  conju¬ 
gate  acid  occurs  via  intensely  colored  intermediates.  While  the 
proton  ultimately  bridges  the  hinge  metal-metal  bond  of  the  butter¬ 
fly  clusters  framework  the  intermediate  has  been  identified  as  an 
imido  cluster.  Spectroscopic  characterization  of  the  unusual 
species  will  be  presented.  The  protonation  of  [fc^NCCOJj^]-  with 
CT3SO3H  also  proceeds  through  a  deep  gurple  species.  The  final 
product  mixture  contains  [RujNCCO)^]  ,  HRu4N(CO)12,  and  the  new 
imido  cluster  Ru3(NH) (CO)^.  When  CO  is  added  to  the  reaction 
immediately  after  formation  of  the  purple  intermediate,  the  color 
is  quenched  and  RU3 (NH) (CO) 10  can  be  isolated  in  50Z  recry atalllzed 
yield. 

The  reaction  of  H0s3(C0) jn(NO)  with  hydrogen  generates  the 
amldo  cluster  HOs3(MH2)(CO)iO  In  26Z  yield.  Further  reaction  with 
H2  leads  to  B^Os^CO)^-  Details  of  this  reaction  and  its  ruthen¬ 
ium  analog  will  be  presented. 
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CARBON  MONOXIDE  ETHYL IDTME  COUPLING  INDUCED  ET  ONI- ELECTION 
REDUCTION  OF  (iij-CO)  (|i3-CCH3)Fe3(CO)9  KCgHj)^  :  X-RAY  CRYSTAL 
STXOCTUEE  OF  THE  RESULTING  COMPOUND  (CH3CCO)F*3(CO>9  PCCgHj)^  2 
CONTAINING  A  PtOPYNOLATE  ANION  Pj-n*  BONDED  AND  STUDY  OF  RE 
TRANSFORMATION  INTO  (m3-C*CCN3)F«j(CO)9  P(CfiH5)4 
BY  CARBON  OXYGEN  SCISSION 

Doudnlque  da  XoaUutM,  Francoiee  Dahan  and  RanA  Mathlau 
Laboratolre  da  Chlnle  da  Coordination  At  CNRS  uweil  1  1  'Dsiraraltf 
Paul  Sabatiar,  205  routa  da  Narboma,  31400  Toulouse ,  Franca 


Ha  ban  recently  food1  that  the  electrochemical  ona-alactron 
raductloo  of  (v3«CO) (a3<CCS3)Fa3(CO)3  F(CfiHj)9  .  1  laada  to  a  Para¬ 
na  gnat  lc  coop  lex  which  analysaa  aa  Faj(CO) jqCCNj  p(cftH5)4  2>  2. 
Thia  conpound  la  protonatad  by  weak  aclda  giving  (pj-CJCCRj) 
Fa3(CO)9  P(C(lj)4  focaally  raanltlnt  fro*  carbon -oxygen  breaking 
and  coupling  of  tha  ganaratad  carbide  with  tha  ethylldyna  ligand.  Ha 
have  now  laolated  2  and  tha  X-ray  cryatal  a  true  turn  (Fig,  I)  giro  a 
evidence  that  tha  ona-alactron  reduction  haa  lndncad  tha  coupling  of 
the  ethylldyna  ligand  Mid  carbon  nonox Ida.  Tha  CSjOOO  unit  la  Mj-n* 
bonded  and  can  be  described  aa  a  propynolate  anion.  Tha  nachanlan  of 
carbon -oxygen  breaking  will  ba  dlacuaaad  In  tha  light  of  thaaa 
reaulta. 


D.  da 
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IMIRANOLBCULAR  CAXlTHC-CAUm  COOPLIBC  IRDUCBB  BT  TM  ACTIO 
or  RMOCBI  08  DIPHEWTLACETTLDIE  OR  TU  TtlHOCLBAB  BIS  CAKBYHE 
IROH  CLOSTH  (|i3-CCH3)(M3-COC2H5)(r*3(CO)9 

Dldlcr  lull  Ifchiud  Lourdlehl,  Fran  col**  Dahan  and  Band  Mathlau 
Laboratolr*  da  Chlale  da  Coordination  da  CXU  assoclf  I  l'bnlvereltd 
Baal  Sabatiar,  205  ronta  da  larboona ,  31400  Touloua* ,  Franca 


At  70*C  and  oadar  20  atnoapbare  praaaar*  of  hydrogen.  the  title 
cloatar  la  da* troy ad.  Caa  ehroaatography  ana ly ala  of  tha  aolutlon 
ahoaa  that  tha  aaln  product  of  tha  reaction  la  CJ.OCJ,  l.a.  the 
product  resulting  fro*  tha  coupling  usd  hydrogenation  it  tha  too 
carbyae  fragnents.  A  farther  exenple  of  Induced  lntranoleeolar 
cathyoe-carhyae  coupling  re sulta  fro*  tha  action  of  dlpheoylacetyl- 
ena  on  the  sane  cloatar  In  refluxing  toluene.  The  reaction  products 
analyses  as  ra3(C0)B((C6R9)C)2(CCR3>(C0C^s>. 

An  X-ray  crystal  structure  determination  shove  that  the 
eolacule  contains  a  ferracyclopentadisne  ring  resulting  free  the 
coupling  of  diphenyl  acetylene  with  the  fragment  formed  hy  the 
coupling  of  tha  two  carhyaa  ligands  (Figure  I). 

The  nschewlsn  of  this  novel  reaction  will  he  discussed  and  the 
reactivity  of  (p.-COI.)  (|i.40CJL)fs,(GD)s  toward  other  on  saturated 
no  locales  will  if  pradhatA.  23  3  9 


Fp66-1 


INSERTION  OF  THE  Pt(PPh3)g  UNIT  INTO  INORGANIC  TOIATOMIC  RINGS 
COORDINATE)  TO  METAL-LIGAND  MOIETIES 

Massimo  Di  Vaira,  Simonetta  Moneti,  Maurizio  Peruzzini, 

Luigi  Sac coni,  and  Piero  Stonoioni 

Dipartimento  di  Chiaica,  Oniveraita,  Via  J.  Nardi,  39,  50132  Firenze 
Italia 


He  have  recently  synthesized  and  characterized  cobalt  complexes 
of  formula  [( triphoaJCotEgSljBF^  (triphos  “  1,1,1-tris(diphenyl- 
phosphinoaethyl) ethanes  E  ■  As,  P)  containing  the  heterocyclic 
diphosphorus  sulfur  or  diarsenic  sulfur  units  trihagto(n^) -coordi¬ 
nated  to  the  metal  atom.  He  now  report  that  on  reaction  of  the 
[(triphos JCotEgS)]®?!,,  E  *  P,  As,  compounds  with  (CgHj^jPttPPhjJg 
complexes  of  formula  [( triphos JCoCEgSjPtCPPhj^BPhj,  are  obtained, 
formed  by  insertion  of  the  Pt(PPh3)2  unit  into  a  bond  of  tb*  tri- 
atomic  ring.  The  structures  of  the  two  compounds,  which  are  ieaaor- 

phous  to  each  other,  have  been  establish¬ 
ed  by  single-crystal  X-ray  diffraction 
analysis.  The  cobalt  atom  (see  scheme) 
in  the  two  derivativee  is  coordinated  by 
the  three  phosphorus  atoms  of  the  triphos 
ligand  and  by  the  atoms  of  the  PgS  or 
AsgS  unit.  The  latter  is  considerably 
E  distorted  from  tbe  regular  triangular 
Shape  it  has  in  the  parent  [(triphos)Co- 
(Egfl)]+  oation,1  since  the  bond  where 
insertion  occurs  lengthens  considerably 
(PjjS,  2.8 1;  AsgS,  3.03  A)  whereas  the 
other  two  bonds  in  the  ring  have  normal 
values.  The  platinum  atom  is  in  s  nearly 
planar  arrangement  farmed  by  tbe  two 
FFt>3  phosphorus  stems  and  by  the  two 
atoms  defining  the  long  aids  of  the  distorted  PgS  or  Asps  group. 

This  is  s  novel  type  of  reaction  for  coordinated  triatcmic  inorganic 
rings . 


1.  N.  Di  Vaira,  M.  Peruszini ,  and  P,  Stoppioni,  J.  Cham.  Soc. 
Cham.  Common.,  1982,  891. 
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METALL0-L1GAND  COMPLEXES  OF  METAL  CARBONYLS 


Elliott  L.  Bllnn.  Iron*  S.  Clhon,  Mark  R.  Mason,  Marla  L.  Poor, 
Paul  M.  TreTche)  and  Marvin  H.  Tegan 

Bowling  Green  State  University,  Bowling  6raen,  Ohio,  USA,  43403 
and  University  of  Wisconsin,  Madison,  Wisconsin,  USA,  63706 

fatal  complexes  containing  either  tonal nal  oxygenortulfur 
atoois  are  known  to  coordinate  to  other  wtal(U)  or  Metal  (III ) 
Ions.  Me  have  prepared,  characterized,  and  studied  the  physical 
and  chemical  properties  of  a  variety  of  heterometal 11c  complexes 
that  were  prepared  from  metal lo- ligands  and  organometalllc  com¬ 
pounds.  In  effect,  a  low  oxidation  state  complex  end  a  typical 
oxidation  state  complex  are  fused  Into  a  single  molecular  spe¬ 
cies. 


The  reactions  of  Mn(C0)gBr  or  tfci(CO)3(CHgCN)2Br  with  Nsalen 
(where  M  Is  Cu,  Co,  Fe,  Zn  and  salon  Is  the  condensation  product 
sal Icyl aldehyde  and  ethyl enedtamlne)  in  a  variety  of  solvents 
resulted  In  the  substitution  products  having  the  general  formula 
[Nn(CO)aMsale*]Br.  The  Mn{C0>3Cusalen  complex  could  he  decar- 
boxy  I  ated  by  heating  the  complex  at  19S4C  under  vacuum.  During 
the  reaction  of  Mn(C0)sBr  with  Cusalen  a  band  at  1730 cm**  la  the 
Infrared  region  appears  and  disappears.  The  1730  cm'1  Infrared 
band  suggests  that  a  bridging  carbonyl  between  the  Mn  and  Cu 
exist  In  the  Intermediate.  (The  other  Qln(t0)gMsalM>r 
Complexes  have  not  yet  been  Investigated  to  order  to  determine 
whether  similar  chemistry  occurs.)  The  reactions  of  Cosalen  and 
Cusalen  with  Mn(C0)*£r  in  xylene  resulted  In  e  polynuclear 
complex  thot  does  not  contain  carbor\yT  groups. 


The  reactions  of  blacety  1 -bi s- (marcaptoathyl  tml no)  - 
nlckel(Il),  Nile,  or  2,3-pentaned1one-b1s-(mercaptoethyl1»  ifto) 


nickel (II),  WPe,  with  Mo*v 
product  Mo(C0)4)HBe  and  Mo( 


resultad  in  the 
Pe.  Sent,  compound*  showed  the 


expected  four  bonds  In  the  carbonyl  region.  The  magnetic  moment 
for  Me(C0)4NiPe  Is  0.990  BM.  These  reectlont  are  oensMeeM  the 
nature  of  the  solvent.  Hexane,  toluene  end  2-prppanol  appeared  to 


bo  most  effective. 

sg5rWK 

sri# 


A  similar  product 
•nedttsrioo  nl# 
Cacacen)  it  Air 
)«  In  refluxing 
fatlon.  The  nature  of  the  pr 
tefhod.  Mo  reaction  occurred  between 
either  Mo(C0)j  or  Cr(Cd)g. 


fRMSOtjt 

.  The  reaction  of 
resuTted  ln  complete 
'  M»  not.  yet#  oteer- 
len  orCooOTen  srith 


093  tr.* 
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ANIONIC  THIONITROSYL  COMPLEXES  OF  RUT8JB»IDM(II) 
AND  OShlUM(II) 


Krishna  K.  Pandey 


Department  of  Chemistry,  Devi  Ahilya  Vishwavidhyalaya 
Indore-452  001,  India 


The  synthesis,  structure  and  bonding  of  transition 
metal  thionitrosyl  complexes  has  been  provocative  sub¬ 
ject  for  few  years.1  I  report  here  for  the  first  time 
the  synthesis  of  anionic  thionitrosyl  complexes  of  rut- 
henium(ll)  and  osmium(ll). 


Trithiazyltrichloride  reacts  with  hydrated  ruthen- 
iumtrichloride  and  osmiuatrichloride  in  tetrahydrofuran 
to  give  a  brown  product  Ru(NS)Cl*,  x)(RS5>  1295  cm”1  and 
a  green  product  0s(Ns)Cl3,  \j(Ns)  1290  cm" ' respectively, 
the  complexes  A2£M(NS)Cl4j  (A  «  HH4,  PPh^;  M  «  Ru,  Os) 
are  prepared  by  the  addition  of  an  aquous  solution  of 
AC1  to  an  aquous  solution  of  M(NS)C1*.  The  recrystalli¬ 
zation  of  (rFh4)2£h(N3)CL5]  in  H20-CR3OH  (1:1)  mixture 
yields  red  crystals;  (PPhn)  lRu(NS)01.;.<  •:.  :<  )]  and  green 
crystals  (PPh4.)f0s(Ni3>Cl4lH2Q)l  .  The  NS  stretching  fre¬ 
quency  in  these  complexes  appears  in  the  range  1255- 
1300  cm”1. 


In  the  complexes  ( FPhq.)£M( »S)0l4(Hj0)3  ,  ruthenium 
(or  osmium)  is  octahadrally  coordinated  Kith  HgO  trans 
to  the  NS  group,  the  m-N-s  group, 
ar  with  an  Ru-N-S  angle  1?0.9(4)c 
8(2)°  (Table).  The  shortening  0 


gend2  and  the  lengthening 
have  been  observed. 


ris  approximate i 

5°  add  Qs-N-.3  ang,  .  ..... 
of,  bond  traps  to  no+,  li- 
of  bond  trans  to  NS’'  ligand 


Table  t  Bond  eagle  (°)  and  bond  lengths  (8)  for 
(PPhq)  {H(No)Ol4(h2OB  _ 

Complex  ^  N-S  '  ,  h-M .  "r  h~Q  ' 

[RaC»a)cie( *.729(4)  a.na<  5) 
cos(N8)ci4(Baojr1  y 

1  •  fMt.  Inqrg.  Radioohee. 


*94 
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SYNTHESIS  AND  PROPERTIES  OF  PENTACARB0jm.TIIFi.U010- 
METHANESULFANATO  MANGANESE (I)  AND  RHENIUM(I) 

Steven  P.  Scheldt.  Jay  Nitschke,  and  William  c.  Trogler 

Department  of  Chemistry,  Northwestern  University,  Evanston, 
Illinois,  USA  60201 

The  complexes  M(CO) , (O3SCF3) ,  where  M  •  Mn  and  Re,  were  pre¬ 
pared  by  the  reaction  between  M(00)sBr  and  Ag (O3SCF3)  in  CH2&2 
solvent.  Infrared  spectra  show  that  the  trlflate  (O3SCF3)"  ligand 
is  coordinated  to  the  natal  center.  These  complexes  readily  bubstl- 
tuts  the  trlflate  ligand  etoichio metrically  with  weak  nucleophiles 
such  as  ether  or  IBP.  Multiple  ligand  substitution  Is  observed  with 
sn  excess  of  nucleophile.  In  addition,  the  reactions  of  the  Cou¬ 
pleses  K(C0)s(03SCF3>  with  carbonylaetalates  will  be  discussed. 

In  the  super  acid  solvents  HO3SCF3,  HO3SF,  and  H038CF3/8bFs, 
and  H03SF/SbFs,  the  trlflate  derivatives  will  reset  with  CO  to 
yield  M(C0)6+  and  this  reaction  proceeds  draaatlcally  faster  upon 
SbFj  addition.  Addition  of  SbFj  to  a  HO3SCF3  solution  of  Re  (CO) 5- 
(O3SCF3)  causes  e  specific  shift  in  the  13c  NMR  resonance  trane  to 
the  trlflate  ligand.  Solutions  of  the  K(C0)j(03SCF3)  complexes  can 
alao  be  generated  in  nnnrly  quantitative  yield  by  the  oxidation 
reaction  between  anhydrous  HO3SCF3  and  M2(CO)io  complexes,  or  by 
protonatlon  reactions  of  Mn(C0)jB  species  where  B  -  s  base  such  as 
pyridine,  Br~,  or  H-. 

The  M(C0)3(03SCF3)  complexes  exhibit  e  low  energy  electronic 
absorption  (380  nm  for  Mn  end  322  no  for  Re)  In  CH2CI2  solution. 
SCF-Xcc-DV  calculations  for  Mn(CO)  j+  predict  the  d-d  transition 
8«  ■*  10*i  t0  occur  at  409  na.  In  HO3SCF3  solvent  Mn(00)j(03SCF3) 
exhibit*  an  absorption  e  •  1400  ca*‘fl ,  at  396  na. 
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STABILIZATION  OF  SHALL  SULFUR-CONTAINING  MOLECULES 
IN  TRANSITION  METAL  COMPLEXES 
m.  Harbor  hold.  W.  Jsllsn  and  W.  BUhlmeyer 

Laboratoriua  fttr  Anorganische  Chemie  der  Univarslttt  Bayreuth 
Hast  Germany 


Small  sulfur-nitrogen  molecules  (§ ,  fe)  which  ara  althar  un¬ 
known  or 'difficult  to  obtain  under  normal  conditions,  can  be 
generated  starting  from  the  salt  KsSN*  or  from  substituted 
sulfur  dllmldes,  S(NX)a  (B  »  siMsa,  t-Su),  and  stabilised  In 
metal  complexes . 


sulfur  leidss 
(X  -  sum.  H) 


blfW  ; 

(X  -  suss.  jfc-Su,  ■) 


m 


A  typical  srsspla  Is  the  preparation  of  the  first  complex  of 
unsubstituted  sulfur  lml da,  (u“HM8)Fea (CO)a  (5),  which  con¬ 
tains  BBS  In  a  bridging  position. 


Sulfur  dllmldes  (fe)  react  with  hydride  metal  oompounds  such  as 
cpH(00)sH  to  give  adducts  in  whioh  the  reactive  sulfur-nitro¬ 
gen  molecules  have  become  part  of  a  metal looyole. 
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vnacxvML  cansnr  or  some  oowumt  comonve 

Cp2M1V  AMS  CftF  WITS  (Cp  -  CjBj  Oil  «a»)SC*l  M  -  Ti  Ot  Zr) 

Mil  trend  Uimi,  01  f  Thewalt  and  Brigitte  Wolf 

Sektion  Btatgen-  wad  Zlsktrooeobeugung,  Univorsiclt  Ola,  Oberer 
Eaolaberg,  0-7900  Ola,  F.*.C. 

With  the  hop*  to  obtain  aalta  with  the  two-coordinate  catioa 
[(•“(CWjlsCjljTiJ24  wo  reacted  («-(CW3)$Cs)2TiCl2  with  silver  tri- 
floor one thane sulfonate  is  tetrebydrofuran  containing  traces  of  wa¬ 
ter.  The  r  nap n sail  actually  forced  was  the  tatra-oaordinata  diapua 
couples  A,  however.  So  the  reaction  takaa  the  saaa  course  as  far 
the  sterToally  less  crowded  (w-CsBjJjTi1*  unit* 

v-(CH3)5CK  ^<*i]** 

^Ti  (crj*Oj>2  A 

v-«ais)sCi 


In  the  anal opens  react ice  startiaf  With  (v-CsVslgtrfllj  the 
ionic  triaque  couples  J»  was  obtained.  Whan  water  was  enclosed  the 
neutral  coaples  C  was  isolated,  loth,  B  and  C,  are  rare  exaaplas  of 
(*-C5H5)2ZrIV  coup  lease  with  a  coordination  aeabar  of  five.  Both 
correspond  to  tha  eighteen-electron  rule. 


r-C5*3''  "'Cl 


fr-CgBs  ^*3  ]** 

[****'' '^Sfl  «**BB»>i'thf 

*-CsB,v  ^0802 Cf, 


Couploaenh  and  £  containing  only  ana  eg  gteu*  and  kt  addition 
otelatlng  nitteta  llpendq  correspond  slao  to  the  eighteen-electron 
rdla.  These  ooapounda  fbrn  in  ths  reaction of  («-(@|)sCs)atiCla 
and  )(SrCl|  with  nq.  WBOy  in  C*CV*i  ■"  ■  '  • 


UNUSUAL  REACTIONS  Of  A££TVt€Ni  CQNPLEXtS 
8tl»ut  6.  Alt  *oi  Nhidl  !•  W*1 

Laboratorium  fttr  Anoryenieche  Cha*ie,  Cniv.  Nayravith 
univer.itRt.etra*.  30,  D-tSNO  Bayrewth,  Weet-to»any 


in  the  acetylene  cowplaxaa  CfMtCD)  tC*N*} **•  <!> 

CpW(CO)  (C,N«)CO**»  l|>  •  **-*9*U****AWL‘ 

methyl)  the  alkyne  ect*  «•  a  ttxx  electron  ligand.  W»e 
reaction,  of  1  end  |  eith  alXylatio*  amenta.  «**»!«,> 
oxide,  oxygen,  nitroayl  chloride,  trimethylpho.pbane, 
trimethylpbo.phite  and  oathoaeonpxlde  are  described: 

The  reaction  of  *  eitb  to.cpf*  lento  no  ^ 
cati***  £As* 

The  reaction,  of  £  «d  |  W  <«*** >», 

mosocoeellb^W  o*o  wtodto«*<0»  <C*«,)«e. 


PM,  and  |  five  the1 


** 

aoci  «*  1  ntmt  °*r“ 

bony!  nitroayl  di*«ia  o<pple«  of  thl*  type. 
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DI8UBBTITUTED  AJIEMK-CHROMXtM-TRXCAJIBOinrL  COMPLEXES 
Eric ROSE . Jean-Charlsa  BOUTOMNET  and  Jacques  LEVISAL- 
LES 

Univerait#  P.*t  N . Cur ia . Labora toira  4a  Chlmie  Organ i- 
que,4  Placa  Jusalau, 75230  PARIS  Cadax  05, FRANCS 


Different  disubstitutad  arana-chroeiue- tricar¬ 
bonyl  complexes  are  studied  in  solution (MKR)  and  in 
the  solid  state  in  order  to  predict  the  regiosalecti- 
vlty  of  the  addition  of  a  nucleophile (l -2)  on  these 
complexes . 

The  raglosalectivity  of  the  llthiatlon  and 
the  addition  of  nucleophile*  oh  these  complexes  are 
discussed. 

The  chromium  can  be  recovered  from  the  reac¬ 
tion  as  Cr (CO) Whan  the  arene-chromium-tricarbonyl 
complex  is  treated  with  a  nucleophile  and  than  with 
H  under  CO  ataosph*ra(3)  .This  reaction  is  applied  in 
order  to  synthesize  organic  molecules  having  pharma¬ 
ceutical  proparties. 


fu  S.J.CMD  amd  W. S . TRABANOVRXY . Tatrahadron  letters 
1*73,  If,  M2  J. 

and  i.mh 

J  0»— l est.Chasi.lfS3.H|,C2l. 


W 


.  a  • 

A  r  ,  r 


A 


Ar&L 


a'"' yV^-, ^ A  v~  *-£v 
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UNUSUAL  REACTIVITY  OP  A  DIPHOSPHINO  ALKYNS  TOMASOS  /»- 
ALKYLIDSNE  COMPLEXES. 

J .LEVI SALLES. F.ROSB-MUNCH.H.RUDLER 

University  P.iF  M. Cur is, Labor ato ire  de  Chimie  Organique 
4  Place  Jussieu, 75230, PARIS  Cedax  05, PRANCE. 

J.C.DARAN  and  Y.JEANNIN 

University  P.at  M. Curie, Laboratoire  de  Chimie  des  mS- 
taux  de  transition, 4  Place  Jussieu, 75230  PARIS  Oedex 
05, FRANCE. 


The  diphosphino  alkyna. Ph.P-Cec-PPh,  I 
reacts  with /*  -alkyl idsna  complex1  2to  give  a^new 
phosphide  complex  3  after  insertion  of  the  alkyne  into 
one  of  the  C~W  bonds  of  tike  bridge  and  an  unusual  C-P 
bond  rupture. X-Ray  crystallography  verified  the  struc¬ 
ture. 

A  comparison  of  the  reactivity  of  the  alky- 
ne  1  towards  another  ja -alky lidena  complex  is  done. 


C-O^V - W(tc)4 


s 


1-  J . LEVISALLS8,F. ROSE-HUNCH, B.RUDLXR, J.C.DARAN, Y. 
DSOMIBE  et  Y.JEANNIN. 

J . Chen.  Soc.Chee.Co—un.  1961, 152. 
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worn,  lnum  nuw  not  wicmmb  ottawv 
rfllffTWi  nrmtrmjfmf 

MU  K.  jlnoa.  J«M  Branlig  aad  Oocdoa  «.  Urtull 

University  of  Tie tori  a,  t.  0.  ben  1700,  Victoria,  B.C. ,  Canada 
VW  m 


The  oaardlaatlaa  cheats try  of  HlKOCLKI)!!.  sad 
{Vk9rai>.ai  and  mum  aaaodally  the  Serlsod  aaloae 
{ ffcgF(X)CW<  T)lfc.  1”  aod  HfhjHOjCJ-  (X,  T  -  0  or  *)  la 
cawkakly  varied.  At  stteetard  types  I-XV  heat  bean 
char  actor  load  by  11  f  Ml  (ad  la  several  cacao  by  *-ray 
diffract  loo)  aad  caaacal  flenload  processes  lavolslag  rapid 
errhaags  of  free  aad  co-ordlaatad  colphar  base  been  Identified 
for  ceaplsnas  XI  aad  IV  (X  -  X),  la  aoaa  lactaaeaa  the 
fluxloael  p rococo  Involves  aaeantlally  a  'blaolecular"  reaction 
coat  rolled  by  pivotal  notion  a boat  a  atroag  natal-llgaad  bond, 
rather  than  the  aore  eoaaon  alapla  axchaage  of  coordination 
altos  la  a  'dangling*  ligand.  Ibis  offers  the  possibility  of 
selective  control  of  reactive  altos  la  eeaaectloe  with  catalyst 
noddling. 


ft  CH, 

/  \  / 

!•«  T-PPh, 


I  (X,t  -  0,*) 
Cl 


1  \ 


f(X)fh2 


«t>fb» 


tl\  /'v 

A/"1- 

V  ca 

> 

II  (T  -  0  or  S) 


t  ^,*-Wh. 

Ft  y^O-VWVhj 

ex  ^x-ffbj 


Ul  a  -  t  -  0  on  t) 


iv  (x  •  ■> 


m 
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NEW  CATIONIC  AND  NEUTRAL  fj 5-CYCLOPENTADIENYL  ZIRCONIUM  AND 
HAFNIUM  COMPLEXES 

Tomas  Cuenca  and  Paacual  Royo 

Departaaento  de  Quinica  Inorganics. Pacul tad  de  Ciencias.Universidad 
de  Alcala  de  Henares. (Spain). 


Zirconium  and  hafnium(IIl)  complexes  of  the  type 
|(  IJ  5-Cp)2MCl^2  (M=Zr,I  ;  Hf ,11)  have  been  prepared  in  high  yield 
by  reduction  of  ( Ij  ®-Cp)2MCl2  with  one  equivalent  of  aodiiai  aaal- 
3am. The  behaviour  observed  in  the  isolation  of  the  Zr(lII)  complex 
is  different  froa  that  previously  described  for  this  compound^ 1  * . 
Both  are  diamagnetic  at  rooa  temperature  and  stable  in  the  solid 
under  dry  argon  but  are  easily  oxidized  in  the  presence  of  air. 

The  oxidation  of  complexes  I  and  II  with  one  equivalent 
of  AgC104  gives  aetallic  silver  and  yellow  solutions  which  on  eva¬ 
poration  yield  the  cationic  diaer  species  £(  I)  5-Cp)2MCl]  22+  (M=Zr, 
Hl;Hf ,IV) .The  addition  of  different  ligands  to  solutions  of  III 
and  IV  gives  cationic  mononuclear  complexes  of  the  type  [<•?  *-Cp)2 
mc1l}+  when  L  is  a  monodentate  ligand  (M=Zr,L=0PPh3,V;NHPh2,vi 
and  M=Hf ,L=OPPh3, VII) .When  L  is  a  bidentate  ligand, dimer  cationic 
species  with  the  ligand  bridging  both  metal  atoms  are  isolated 
(In  5-Cp)2»lci]2  (Jl  -L-L)J  2+  (MeZr ,  L-L=dppe  ,VIII  ;2 ,  Z '  -bipy ,  IX  and 
M=Hf ,L-L=2,2'-bipy,X) . 

a^r  (<15'Cp)2MC1322+  +  Ag 

(>}  5-Cp)2MCl2  [(  *}  5-Cp)2MCl]  2  ■  ^  *  (rj  5-Cp)2MClBr 

^  [(*)  S-CpJjMCKOPPhjl^IJ 

(a)  AgCl04  ,(b)l  mol  Br2,(c)3  mol  I2 

The  oxidation  of  complexes  I  and  II  with  one  equivalent 
of  Br2  give*  the  mixed  halocomplexes  (*}  5-Cp)2MClBr  (M=Zr,Xl;Hf,XH), 
The  same  oxidation  with  I2  gives  a  solid  which  could  not  be  charac¬ 
terized  as  the  pure  iodocoaty>lex. However, in  the  presence  of  OPPhj 
and  with  an  excess  of  I2ithe  cationic  complex  {(  1J  5-Cp)2ZrCl (OPPhj 
lj“  was  obtained. 

All  complexes  described  were  characterised  by  analysis, 
conductivity  measurements  and  ir  and  *H  nmr  spectroscopy. 

(1)  P.C.Wailes.H.Weigold; J.0rganomet.Chem.28,91, (1971) 
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POLYMER  IRON  CARBONYL  COMPLEXES  IN  ORGANIC  SYNTHESIS 
G.  Caineili,  F.  Manescalchl,  M.  Panunzio,  A.  Umani  Ronchi 
Istituto  Chlraico  "G.  Clamiclan"  Univaralta  di  Bologna  and  C.S.F.M.-C.N.R. 

The  totraearbonylbydridofeiTata  anion,  prepared  In  hydroalcobolic 
solution  from  iron  pentacarbonyl  and  potassium  hydroxide  according  to 
the  equation: 

Fe(CO)a  ♦  3  KOH  *  KHFe(CO)*  ♦  KtCOg  ♦  H,0 


has  been  supported  on  a  polystyrene  matrix  by  an  anion  exchange  process 
using  macroporous  ion  exchange  resins  (for  instance  Amberlyst  A  26)  in 
the  chloride  form. 

The  hydride  1.  rapidly  and  quantitatively  exchanges  under  inert  atmo¬ 
sphere  with  the  chloride  ion  by  simple  stirring  the  resin  with  a  solution  of 
the  anion: 

P  —  N(CHe)f  *C1"  +  KHFe(CO)«  -•  P  N(CHs)s  *HFe(CO)«  +  KC1 


The  reagent  so  prepared  was  directly  utilized  to  convert  alkyl  halides  to 
homologous  aldehydes,  aromatic  nitro-compounds  to  corresponding 
amines,  and  acid  chlorides  into  aldehydes: 

RX  +  1  -  RCHO 
ArNOf  4-  1  -»  ArNHj 
RCOC1  4  1  -  RCHO 
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